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Western Electric Co's Electric Current 
Indicator. 

The electro-maynet @ is wound with 
coarse wire b, connected with binding posts 
ced. The soft iron heel-piece eis extended, 
and supported by the brass bracket f. The 
lower pole of the electro-magnet is still far- 
therextended by the soft iron rod g, mounted, 
as shown, upon the heel-piece, the upper end 
of the rod being bent, as shown, so as to ap- 
proach the upper pole of the electro-magnet. 

A screw is inserted through the heel-bar 
into the rod g for holding’ said rod 
in any position to which it may be adjusted. 
The upper pole of the electro-magnet is ex- 
tended by the soft iron piece h. The adjusta- 
ble brass carrier 7, upon which the armature 
k and pointer / are pivoted, is mounted upon 
the upper portion of the soft iron extension 
h. The armature & is suspended at its upper 
end upon pivots, so as to hang vertically 
when there is nocurrent passing through the 
coil of the electro-magnet. The magnet, 
when energized, acts upon the armature in 
opposition to the force of gravity. Thus 
the armature is moved and the needle de- 
flected according to the strength of the mag- 
netic field. 

The side of the pole / next to the arma- 
ture is concave, the radius of the curved sur- 
face being measured by the radial length of 
the swinging armature. The initial adjust- 
ment of the magnetic field is effected by the 
hod g, after which the final adjustment is af- 
fected by raising the pivotal center of the 
armature above the radial center of the 
curved surface of the pole sufficiently to 
cause the free end of the armature as it is 
swung by the attractive force of the magnet 
to approach nearer and nearer to the concave 
surface of the pole. Thus the attractive 
force of the pole exerted upon the armature 
increases over and above the increased mag- 
netic power, on account of the gradual ap- 
proaching of the swinging end of the arma- 
ture to the surface of the pole. The arma- 
ture is adjusted so that it will be moved a 
given distance for each additional ampere :n 
the current. The uniformly graduated scale 
can thus be placed approximately in posi- 
tion with respect to the needle, and then 
the instrument adjusted to the scale. 
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The Bentley-Knight System at Allegheny, 
Pennsylvania, 


The difficulties here are unusual, the 
grade being heavy and curves sharp, some on 
grades. The worst grade is one of over ten 
per cent., and nearly 1,700 feet in length. 
The system is conduit for about one-half 
mile, and overhead conductors for the re- 
mainder—about two and one-half miles. 
The conductors are one-half inch copper 
wires. The power house is located about 
one-third the distance from one end, and 
sends current both ways. The power house 
contains two 125 horse power tubular boil- 
ers, and a nominal 200 horse power Buckeye 


automatic engine, driving 4 Thomson-Hous- 
ton constant potential dynamos, each giving 
nominally 250 volts and 100 amperes. They 
are coupled two in series for 500 volt po- 
tential in the line. Four cars are operated, 
each provided with two nominal 15 horse 
power series wound motors, arranged in 
multiple arc. Speed is regulated by a rheo- 
stat under the car platform, operated by the 
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brake-handle. The cars are brightly lighted 
by four 16 candle power incandescent lamps 
in the center of each. The change from 
conduit “‘ plow ” to “trolley,” and vice versa, 
is made readily during a momentary stop. 
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Evectric Current INDICATOR. 


The heavy grades are surmounted with the 
aid of a cast steel rack laid alongside one 
rail, into which mesh spurs cast on the tread 
of one of the car wheels, giving a grip which 
is considered necessary in the circumstances. 
It is said that a car loaded with forty passen- 
gers readily mounts the long grade at a speed 
of eight miles an hour. They — cap 
the climax as to cost of fuel. The charge 
for natural gas, which is used under the 
boilers, is only $2 per day. 

The road is not yet in full operation, but 
one or more cars are making regular trips 
daily. 
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Electricity and Dentistry. 


Dr. George W. Whitefield, of Chicago. 
entertained the Chicago Electric Club, on the 
6th instant, with an illustrated talk on 
“Electricity in the Dental Office.” He rang 
the door bell, examined teeth, bored and 
hammered, and polished teeth; he used elec- 
trically- produced heat for drying out cavities, 
and he bleached those which were internally 
discolored, by electricity. Few present were 
aware of the many uses to which electrical 
energy is applied by ingenious professors of 
dental surgery. His illustrations were very 
apt, and largely original as well as ingenious. 

One experiment was particularly interest- 
ing, and showed how slight a cause may 
work a deal of mischief in one’s mouth, 
where one had considered the greatest of 
care had been taken. In a toothbrush han- 
dle the doctor had fitted a gold filling and an 
amalgam filling, and attached moisture-proof 
wires, connecting these to the poles ofa galvan 
ometer. The least moisture upon the fillings 
showed the presence of an electrical current- 
and when, after chewing a pickle, the doctor 
placed the two fillings in his mouth, the 
needle of the galvanometer fairly went wild. 
The experiment perfectly explains how, with 
fillings of unlike metals. the best work of the 
best dentist may be destroyed by the electro- 
lytic action thus set up, in loosening the 





by dissolving the tissues in contact 
with She metal. 


BUSINESS TRANSACTED AT THE 
ELECTRIC - CONVENTION. 


A Comprehensive and interesting Review 
of the Work of the Convention aside 
from the Reading of Papers 
and Discussions, 





At the Pittsburgh Convention of the 
National Electric Light Association, Feb. 21, 
22 and 28, the usual rapid dispatch of busi- 
ness was more noticeable than at any pre- 
vious meeting. We presented last week a 
number of the papers read before the con- 
vention, and a general account of the work 
done from the beginning, at Tuesday noon, 
to the closing, Thursday afternoon. Several 
additional papers, with the discussion they 
provoked, appear in this issue under their 
proper heading. 

We give in what follows a succinct, con- 
tinuous account of the business of the con- 
vention, so that all our readers may readily 
find a perfect record without reading through 
the discussions which appear in full (or have 
appeared) elsewhere. As a matter of course 
the most business was transacted on the last 
day, and we give it full room: 





First Day—Tvuespay, Fes. 21. 

President Morrison, of Baltimore, calling 
the convention to order at 12 m., delivered 
the opening address. Major W. C. Moreland, 
of Pittsburgh, welcomed the delegates on 
behalf of the mayor of the city. 

Invitation of the Engineers’ Society of 
Western Pennsylvania, to attend their meet- 
ing that evening, was accepted, and the 
privileges of the convention extended to the 
engineers. 

Letters and telegrams were received and 
filed. 

The contribution of $1,150 from the 
several Westinghouse companies was re- 
ceived and a vote of thanks given the donors. 

The report of the secretary and treasurer 
was read, showing a membership of 178, a 
debt of $98 and $971 in the treasury. (This 
did not include, of course, the Westinghouse 
gift.) 

The executive committee made its report. 
Portions of it were approved. A few recom- 
mendations were laid over for discussion. 

Messrs. Duncan, Moses and Weeks were 
appointed a committee to report on the re- 
commended increase in the annual dues, from 
$10 to $20 per annum. 

Prof. Geo. Forbes, of England, was 
elected an honorary member. 

Upon motion of E, T. Lynch, jr., the 
president appointed the following commit- 
tee on nominations and place of meeting : 
Messrs. Lynch, Weeks, Ridlon, Stanley, 
Garratt. 

The committee on insulation, consisting 
of Prof. Elihu Thomson, Prof. Louis Dun- 
can, Geo. Hamilton, T. D. Lockwood, Dr. 


Leonard Waldo, O. B. Shallenberger and 
Dr. Otto A. Moses, was continued. 





SEconp Day—WEDNESDAY, Fex. 22. 


Upon motion of Dr. Otto A. Moses, Prof. 
E. L. Nichols, the successor of Prof. An- 
thony, of Cornell, was elected an honorary 

member of the association and his name 
added to the committee on insulation. Mr. 
E. G. Acheson, of Pittsburgh, was by vote 
of the convention added tothe same com- 
mittee, but on hearing of it he tendered his 
resignation, giving as the reason his con- 
nection with a wire and cable manufacturing 
company. The resignation was accepted 
with regret. 

Mr. Duncan, of the executive committee, 
offered a previously announced substitute 
for Art. VIII of the constitution. It was 
adopted, and is as follows : 

“Art. VIII.—The annual dues shall be 
#20, payable in advance, and shall cover the 
calendar year.” 

This changes the dues from $10 to $20 per 
annum, and does away with an initiation 
fee. In presenting the resolution, Mr. Dun- 
can announced that the probable expenses of 
the association would be $3,000 per annum. 

Mr. Frank Ridlon offered the following 
resolution, which was laid over one day : 

Resolved, That Article IV of the constitution 
be hereby ‘amended to read as follows: 

The president and vice-presidents shall be 
elected i ballot to serve during the follow- 
ing mecting. The treasurer and the secre- 
tary who may be one and the same person, 
shall be nominated by the president, subject 
to ‘he approval of the execulive committee. 
The executive committee shall be chosen by 
ballot at each meeting, either annual, semi- 
annual or special, to held office from the 
close of the meeting at which they are elected 
until the end of the meeting at which their 
successors are chosen. 





Turrp Day—TuursDAY, FEBRUARY 23. 


The amendment to the constitution re- 
ported the previous day was first in order. 

Mr. DeCamp moved to lay upon the table. 

Mr. Ridlon hoped this would not be done. 
Favored electing the president from locality 
where meeting was held. 

President Morrison thought the matter im- 
portant and deserving of full discussion, 

Mr. Leggett, of Detroit, agreed with Mr. 
Ridlon, but preferred that the chairman of 
the executive committee be elected from the 
city where the meeting was to beheld. Said 
the convention had realized the advantage of 
this in the admirable arrangements made by 
Mr. Duncan at Pittsburgh. 

Mr. Weeks, of Kansas City, said he under- 
stood the purpose of the amendment was to 
strengthen the hands of local parties in pre- 
paring for conventions. He said the matter 
had been suggested, not ‘by him, but by 
others, with a view of carrying out certain 
suggestions that he had made with regard to 
holding a convention in the West. Continu- 
ing, Mr. Weeks said: ‘‘I have suggested 
that our next annual convention be held in 
Kansas City. One cannot fail to be struck by 
the lack of Western representatives. While 
in the West we have hundreds of plants— 
nearly every city and townin Missouri, [l- 
linois, Kansas, Nebraska and Colorado being 
provided with electric light plauts—still they 
have not sent delegates to our convention; 
and on speaking to them personally about it 
I could not induce them to do so, on account 
of the great expense of time and money 
necessary to come East to attend a meeting of 
the association. Now, it has been thought 
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that, by holding a convention in Kansas City, 
if wisely advertised for awhile, we might bring 
in all these elements. It was with a view of 
carrying that matter out tbat this amendment 
was suggested. It was, as I understood it, 
with a view of selecting somebody iv that 
locality for president of the association who 
could accomplish the most for the association 
in carrying out this ma‘ter.” 

After some furtber discussion, Mr. Mason 
made the point of order that, as a committee 
had not been appointed o present this amend- 
ment, it was not properly before the house. 
The president, who had not presided at the 
time the amendment was proposed, on learn- 
ing this to be the case, sustained the point. 

Mr. Leggett then offered an amendment to 
the constituticn, which adds after the first 
clause in Art. IV., the following. ‘‘And 
shall not be eligible for re-election for a next 
succeeding term.” 

The president appoivted as the committee 
to report on this amendment, Messrs. Leg- 
gett, Weeks and Duncan, and requested them 
to report at this meeting. 

An invitation from Benjamin Rhodes, of 
Niagara Falls, inviting the convention to 
meet there one year from next summer, was 
received and filed. 

The special committee on revision of the 
constitution made their report, whicb, on mo- 
tion, was made the special order for the first 
day of the next convention. 

On motion of Dr A. F,. Mason a commit- 
tee of five on revision of the constitution was 
appointed by the chair, consisting of Messrs. 

Mason, of Boston, Leggett, of Detroit, 
Phelps, of New York, Stanley, of Bridgeport, 
and Porter, of Philadelphia. 

The salary of the secretary and treasurer 
was made $900 per annum. 

The committee to nominate officers pre- 
sented their report through Mr. Garratt. 
naming for president 8S. A. Duncan, of the 
Allegheny County Light Company; for first 
vice-president, E. R. Weeks, of the . Kansas 
City Electric Light Company; for second 
vice-president, A. J. DeCamp, of the Brush 
Electric Light Company, Philadelphia; for 
execulive committee, Dr. Otto A. Moses, 
electrician, chairman; J. Frank Morrison, 
Brush Electric Light Company, Baltimore; 
E. T. Lynch, jr., United States Mluminating 
Company, New York; Frank Ridlon. of the 
Baxter Motor Company, Boston; W. L. 
Strong, of the Brush Illuminating Company, 
New York; T. C. Smith, of the Keystone 
Electric Light Company, Pittsburgh: E. 
F. Peck, Citizens Iluminating Company, 
Brooklyn. The committee (to whom was 
also referred the place for holding the next 
meeting) also recommended in their report 
that the next semi-annual convention be held 
in New York. 

On motion of Mr. Glazier the secretary 
was authorized to cast the unanimous vote of 
the association. Mr. Glazier and Mr. Jesse 
M. Smith were appointed tellers. 

Tbe president and vice-president were 
then elected. 

THE PreEstpEeNnT: Gentlemen, I have the 
pleasure and honor of introducing to you 
your duly elected president. He will find 
the office of president of this association a 
pleasant one if the same courtesies shall be 
extended to him as bave been extended to 
me. (Applause.) 

Mr. Duncan: Mr. President and Gentle- 
men—I should be devuid of feeling did I not 
appreciate the honor you have conferred 
upon me, especially when I recognize the 
fact that I am to succeed a man who, by his 
influence, as well as by the power of the 
gavel, which has been the only symbol of 
authority in this association, has welded to- 
gether and made the association what it is 
to-day. Three years ago, in Chicago, a few 
representatives of electric lighting interests 
met and elected my predecessor, Mr. Morri 
son, as their president. From that time on 
he has continued to dir.ct and control, with 

.the advice and assistance of the executive 
committee, this association. It has grown 
in membership and influence, until to-day it 
represents in its membership millions of 
capital and the intelligence and brains of the 
electric light interests of this country. 

I shall endeavor, gentlemen, to bring to 
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the discharge of the duties of president of | 
this association all the ability that I have, 
and I shall discharge those duties with fidel- 
ity to the best interests of this association. 
Promise is good, but performance is better, 
and you will be better able to decide upon 
the wisdom of your choice in the future than 
you are to-day, and I can only thank you 
for the compliment you have paid me, and 
ask your indulgence for my failures and for 
probable inconsistencies in the rulings of the 
chair, until such time as you have proper 
by-laws and parliamentary rules for your 
government. I have no doubt, gentlemen, 
that you will place the same confidence and 
trust in the integrity of the chair in the 
future which you have in the past, and with 
your co-operation and assistance, and with 
the aid of the retiring president, [ hope and 
trust that this association will do better, or 
as well at least, in the future as it has done 
in the past. 

Thanking you for your consideration, I 
conclude by assuring you that I will endeav- 
or to discharge the duties of the office to the 
best of my ability. (Applause.) 

Before proceeding with election of execu- 
tive committee, it was decided to select the 
place of next meeting, and Mr. Foote of 
Cincinvati, and Mr. Leggett, of Detroit. 
spoke in favor of Cincinnati, Ohio, stating 
that the Ohio Valley Centennial would be 
held in that city at the time of the conven- 
tion, and many interesting industrial and 
electrical exhibits could be seen. The mo- 
tion was then mae to substi ute Cincinnati 
for New York in the report of the commit- 
tee; this was Icst by a vote of 14 to 44. 

Mr. CALLENDFER moved that the meeting be 
held at some of the summer hotels in the vi- 
cinity of New York. 

Mr. Garratt stated that the committee 
had in mind. when making the report, New 
York and fixings. 

Mr. CALLENDER’s amendment was put and 
lost. 

The recommendation of the committee, 
that New York be the place of the next meet- 
ing, was unanimously adopted. 

THE PRESIDENT: We will now take up 
the regular order—'he selection of the ex- 
ecutive committee. The secretary has read 
seven names recommended by the executive 
commitiee. The constitution calls for six. 

Mr. DeCamp: I would suggest, without 
meaning any disrespect to the gentleman, 
that Mr. William i. Strong’s name be 
stricken from that list, reducing the number 
to six. I make that amendment to the re- 
port simply becaus I think there is not any 
probability of Mr. Strong’s attending to the 
duties of that committee. The rest are all 
gentlemen who are available and who will 
doubtless act with the committee. 

Mr. DeCamp’s amendment, withdrawing 
the name of Mr. W. L. Strong, was carried. 

THE SECRETARY then cast the ballot of the 
association ‘or the following named gentle- 
men as members of the executive commit- 
tee: Dr. O A. Moses, chairman ; Mr. J. F. 
Morrison, Mr. E. T. Lynch, jr., Mr. F. 
Ridlon, Mr. T. Carpenter Smith, and Mr. 
E F. Peck 

Mr. GArRRATT then moved that the invi- 
tation courteously extended by Mr. H. C. 
Davis, president of the New York Ekctric 
Club, be declined, with the thanks of the 
association. 

Dr. Moses: Is it possible that my ears 
deceive me—that the invitation is declined ? 

Tue Presipenr: The motion is that the 
invitation be declined. 

Mr. Garratr: Iam asked, why? Be- 
cause I do not think the New York Elec- 
tric Club House is an appropriate place to 
hold a convention. I declined it with thanks. 
I specified the invitation as courteous. I 
imply no lack of courtesy tothe club or 
lack of kind feeling on the part of the as- 
sociation, and I do not think it wise that the 
convention be held in the club house. 

Tue PRESIDENT: My recollection of Mr. 
Davis’ telegram is not that it invied the 
convention to meet in the club house, but 
simply offered the associations the cour- 
tesies of the club 
Mr. Garratt: May I withdraw my mo-! 
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tion, Mr. President ? 


Tue PrestipentT: With a great deal of 
pleasure. The secretary gave the dispatch 
to the committee. The dispatch 1ead in 
substance that they urged on the associa- 
tion the selection of New York as the place 
of meeting, and offered the association the 
use of the club house while the convention 
was in session. 

Mr. Garratt: May I substitute the 
word ‘‘accepted” in the place of ‘‘ de- 


clined” ? It is aslight difference. [Laugh- 
ter. | 
Mr. W. L. CANDEE: Your interpreta- 


tion of that telegram is the correct one. 
The club house would not be anywhere 
near large enough to accommodate the as- 
sociation, and it was the intention of Mr. 
Davis to give the convention the same lib- 
erties as the members have during the con- 
vention week. 

Tue PRESIDENT : With the consent of the 
convention the gentleman will be permitted 
to make that amendment. 

Mr. Garratt’s resolution, as amended, 
was adopted. 

THE PresipENT: I suggest that some 
gentleman make a motion that the resolu- 
tion offered by Mr. Garratt be transmitted to 
President Davis, of the New York Club, 
by the secretary. 

Mr. DECAMP : 
President. 

The motion prevailed. 

On motion of Mr. Duncan, a committee on 
transportation was appointed, consisting of 
Mr. T. C. Smith, of Pittsburgh; Mr. Geo. F. 


Porter, of Philadelphia; Mr. Geo. S. Bowen, 
of Elgin, Ill. 


Dr. Moses: I have drafted resolutions 
which I know will meet with unanimous 
approval on the partof the convention. I 
will make no preamble. because you all have 
in your minds whatever I would say on the 
subject. I willsimply read the resolutions: 

WueERrEAs, It has pleased Mr. J. Frank Morrison to 
insist upon not being re-elected to the position of 
president of the National Electric Light Associa- 
tion, which he has continuously held since its or- 
ganization ; and 

WHEREAS, We have tacitly agreed, at our success- 
ive_re-elections of him, to allow him to retire (as 
he has invariably requested at each meeting) when- 
ever the interests of the association would not 
suffer by such action; therefore, be it 

Resolved, That we, the National Electric Light 
Association of America, representing in our midst 
every department of electric light and power in- 
dustry. express our deep regret at the decision of 
Mr. Morrison not to allow us to keep him at the 
helm, where, through many storms and quicksands, 
through much fair weather and some foul, he has 
successfully guided us to the haven where we now 
find ourselves; and be it further 

Resolved, That a vote of thanks be given Mr. Mor- 
rison for the disinterested devotion, enthusiasm and 
steadiness with which he has administered the 
affairs and presided over the proceedings of our 
conventions, and that, further, we tender him our 
best wishes for his deserved enjoyment, through a 
long and prosperous life, of the beautiful prospect 
of the great work he has done in founding, foster- 
ing and cherishing the National Electric Light 
Association. 

Mr. Duncan : In rising to second that 
motion I desize just to make one remark, 
which might probably have been better made 
at an eurlier stage of the proceedings of this 
association. There has been acri'icism made 
in regard to our president, whicb, tomy mind, 
was absolutely unjust and unfair, and I can- 
not omit at this time to bring it to the atten. 
tion of the association, as one of the facts 
which influenced Mr. Morrison in absolutely 
declining a further re-election to the office of 
president of this association, he having en- 
gaged in another business—the motor busi- 
ness—and it seemed to him that his action as 
president of this association, in the appoint- 
ment of committees and in other ways, might 
be construed in some way as being influ- 
enced, in some measure, by his own personal 
interests —I say, having thought that his 
official action might be construed in that 
way, he utterly and absolutely, in a conver- 
sation with me, refused to be present at this 
meeting unless he was assured that some 
steps should be taken for the election of a 
successor. I endeavored to reason the mat- 
ter with him. both by verbal and written 
commupication, but without any result. I 
simply mention this matter now to show that 
he be-t interests of this association has, in 
his hands, always been protected, and that, 
while the considerations I mentioned to you 
have influenced him to a large extent to the 
final and decided siep which prevented him 
from further continuing his services in this 
association, they «Iso resulted in the recom- 
mendation which was made to this conven- 
tion some time since. In rising to second 
this resolution, I want, at the same time. to 
say that, so far ax my own preference is con- 
cerned, and so far as my wishes for the well- 
being of the association are concerned, I 
should have desired to have him remain at 
the head of this association, but this seemed 


I make that motion, Mr. 





to be a stumbling-block in his way, and I 
simply mentioned it so that the association 
can see how the matter stands. I second the 
resolution, Mr. President. 


Mr. LeaGert (in the chair): I desire to 
say that I think I have been twice placed 
upon this committee, once at Boston and 
once here at Pittsburgh, relative to this 
change in the constitution, and that this was 
suggested to me in the same manner in which 
it has been suggested to Mr. Duncan by Mr. 
Morrison himself at Baltimore, and my zeal 
in the matter has grown out of his own de- 
sire to be relieved in that embarrassment. 

Is there anything else to be said on the 
motion? 

Mr. Martin: I would like to support the 
motion by proposing that as Mr. Morrison 
has given the association three years, the 
least that we can do is to give tim three 
cheers. 1 therefore propose three cheers for 
Mr. Frank Morrison as president of this as- 
sociation. 

The cheers were given. 

The resolutions proposed by Dr. Moses 
were unanimously carried. 

Mr. Martin: I would like to offer a reso- 
lution in connection with that just nassed, 
before any further business be taken up 
The resolution is as follows: 

Resolved, That the resolutions tegen in regard 
to the invaluable services of J. F. Morrison as 
president for three ie go be suitably engrossed and 
given to him, and that a committee be appointed to 
carry out this work and to make the presentation. 

The resolution was seconded by Mr. Dun- 
can, and carried. 

Mr. Duncan: Before any further business 
is taken up, I desire to move that the thanks 
of this association be tendered to the tele- 
phone company of this city, of which Mr. 
Metzgar is the manager, for the courtesy ex- 
tended to this association by placing a tele- 
phone at its disposal in the executive com- 
mittee’s room. 

The resolution was carried. 

Tue CuarRMAN: The chair will appoint on 
the committee provided for in Mr. Martin’s 
resolution, Mr. Martin and Dr. Moses. 

A dispatch was received trom Mr. Arthur 
Steuart, from Washington, as follows: ** Met 
the commi'tee to-day; they are favorable to 
our plans.” 

Mr. DeCamp: I would like the privilege 
of offering the following re-olution : 

Wuereas, In the death of Mr. W. 8. Frear, Secre- 
tary of the Brush Company, of Buffalo, N. Y., the 
association has sustained a severe loss ; 

Resolved, That the association hereby expresses 
its deep regret at being deprived of the fellowship 
and counsel of so young, promising and active a 
member, and that it furtuer hereby tenders its 
sincere condolence to the many friends and the 
family of the deceased. 

Resolved, That the secretary make the communi 
cation of tue above to those who have been thus 
sorely bereaved. 


The resolutions were adopted. 


The convention adjourued sine die at five 
o'clock Pp. M. 


Leather Belting. 





Parer BY Mr. CuHas SCHIEREN AT ELEC- 
tric Light CONVENTION, AND THE Dis- 
CUSSION [T PROVOKED. 





ABSTRACT OF PAPER BY CuHas. A. SCHTEREN 
ON LEATHER BELTING. 


In the early part of this century the first 
attempts were made by English machinists 
to transmit power by means of bands or 
straps made of leather. This transferrence of 
powe’ from one line shaft to another needed 
a peculisr quality of material—one th.t 
combined pliability, solidity, and strength— 
and leatber was the only known substance 
which suited that purpose. Many experi- 
ments have been made since then with other 
materials. such as rubber, textiles, wood, 
paper, and even iron and brass ; also belts 
woven of horse hair, etc.; but none have 
been able to supersede leather, and even to 
this day it is universally acknowledged, 

“ There is nothing like leather, 
When well put together.” 

Belts made of leather are given the prefer- 
ence wherever they can be used; and it is 
somewhat strange that the machinery world 
of today knows so little about the origin, 
progress, and growth of an article that 
plays such an important part in the trans- 
mission of power as leather belting. 

Waxed thread was used to sew the belt, 
and light rivets were used in the construc- 
tion, which made it run easier ; but, as the 
leather was not stretched, the belts would 
stretch all out of shape, and the pulleys had 
to be flanged in order to keep themon. Not 
uatil Mr Wood conceived the idea of stretch- 
ing leather before being cut into belting, 
was this trouble entirely obviated, and a 
flange on the pulleys no longer necessary. 

Mr. J. B_ Hoyt deserves credit for having 
established a s(andard for belting which is re- . 
liable, and caunot be surpassed, unless, in- 
deed, the nature of the steer hide changes. 
The trade every where has been compelled to 
adopt this method of making belts, because 
consumers have teen educated up to it, and 
many of them will buy nothing else. - 

About 1865 our manufacturing industries 
developed to an enormous extent, and im- 
mense factories were erected, which required 





engines of great power th.t could transmit 
from five hundred to a thousand horse power. 
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‘his created a demand for very wide main 
driving belts, and great difficulty was exper- 
ienced by belt manufacturers in making wide 
main driving belts over thirty-six inches 
which weal be of uniform solidity and 
equal tension. Whole hides contain an aver- 
ave of thirty-six inches in width of solid 
leather, and‘never exceed forty-five inches, 
while orders came in from all sides for main 
driving belts from fifty to seventy five inches 
in width. Ever since this time, experiments 
have been made on wide belting; aud to-day 
we have reached a state of perfection that 
leather belts of any desirable width can be 
coostructed. 

A main driving belt is now generally made 
on the following plan: Take, for ins ance, a 
double belt six feet wide. — 

The lower or running part of the belt con- 
sists of two pieces of leather joined together 
parallel; then a thirty-six inch piece is placed 
in the center of the lower two belts, aud two 
end pieces filled out to the required width, 
and all joined with parallel joints. This 
makes a belt of uniformly solid leather and 
equal tension and one which 1s bound to run 
perfectly smooth and straight. Powerful 
stretchers have also been invented which can 
take in any width of leather. 

Alexander Brothers patented a method by 
which they can use side leather and accom- 
plish the same result. However, they do not 
make a parallel joint, but simply bitt the 
pieces together, as above shown, and then 
cement and rivet the same. 

Eastern belt makers were the first to pro- 
duce a light double belt, with neither rivets 
nor fastenings, claiming that rivets and burrs 
were not necessary if a belt was properly 
cemented. They are used for machines run- 
ning at a high rate of speed. 

About 1864, N Clark, of Boston, Mass., 
made that line of belting a specialty. He 
produced a belt which would probably find 
great favor to-day for running dynamos. 
His method was to split the pieces of leather 
to a perfectly even thickness, and then 
cement them together. This made a double 
belt, rather thin, but well calculated for high 
speed. Mr. Clark retired from business 
about ten years since. 

When the electric light first came into use, 
electricians found it exceedingly difficult to 
get a belt suitable to use on dynamos. All 
of the belts which they tried seemed to lack 
something, and ofttimes the heaviest and 
most carefully made leather belts failed to 
do the required work. This problem re- 
ceived special attention by some of our most 
enterprising belt makers, and various meth- 
ods for making these belts were introduced, 
with more or less succe-s. About five years 
ago the writer experimented on producing 
a belt which would be particularly fitted for 
transmitting power when run at a high rate 
of speed. I considered the stretching pro- 
cess of leather belts the most fmportant, be- 
cause the steer hide by nature forms a pecu- 
liar shape, having fine and solid fibers on the 
back, and, when rounding off towards the 
belly, with loose, coarse fibers. To get, 
therefore, a perfectly flat piece of leather otf 
even tension from the center of the hue it 
needs the utmost care. 

I'bese bel's met with great success and 
were so well calculated to use on dynamos, 
that we named them “electric.” Many ot 
you gentlemen have no doub: beard of our 
“electric belts,” and some of you have prob. 
ably used them or seen them in operation. 

However, no belt has ever created such u 
sevsation in the trade as leather link belt. 
ing. 

‘this is a comparatively new article in this 
country, having been introduced by cur firm 
some two years ago. Since that time we 
have made so many improvements in this 
line of belting, tbat it can now be used on 
any kind of machinery. During the past 
two years we have sold hundreds of these 
belts for use on dynamos; and all are doing 
excellent work, as may be proved by many 
testimonials, etc., which we have received. 
They are made in the following manner: 
Small pieces of solid selected leather are 
dressed with tallow and neat’s foot oi], which 
acts as a lubricator to the joints of the pins. 
The leather 1s then put through rollers, and 
made very solid. It is then cut into small 
‘links. This process makes a livk of re- 
markable tenacity and strength, and one 
which wi!l stand more strain tuan a piece of 
hard rolled sole leather. The links are then 
carefully assorted as to thickness, and the 
belt built up to the required width. Itis of 
great importance that each belt be made up of 
accurately assorted links, in order that an 
even width and perfect-running belt may be 
secured. 

An inexperienced person, upon seeing cne 
of these link belts running on a dynamo, 
would naturally think that the belt was 
loose, and needed tightening; but the-e velts 
have such a remarkable grip power, that 
though, when running, the upper side of the 
belt is so loose that it almost describes a 
semi-circle, the underside is as tight as pes- 
sible. Many electric concerns have used and 
are using our belt, and we can furnish to 
any who are interested a volume of testi- 
mony as to their adaptability for dynamos 
and electric light machinery. Leather link 
belt will in time find great favor with belt 





users. They are more pliable than any fiat 
double belt can possibly be made; and for 
belts running at right angles I claim that 
they are the only reliable belts for such a 
position that will give satisfaction. 

Mr. Pope: I wwuld like to ask the gentle- 
man with reference to the wearing of the 
edges. 

Mr. ScuHrIeREN: The first belt which I 
made up. about six years ago, is still running 
Before I came to this convention I took 1 
down and told my man to take it apart, to 
take about six inches off it, in order to see 
the elongation. We have kept perfect time 
as to that belt. The belt is 28 fee: 7 inches 
loug. and it had stretched eight inches in the 
first three months. After that there was no 
further stretching. We took the belt down, 
examined it closely, and found no-elongation 
whatever. This belt is three inches and a 
half wide, one inch thick, and transmits fif- 
teen horse power under the following cir- 
cumstances. It bas two 38-inch pullevs, 
_ the pulleys run at the rate of 125 revolu- 
ions. 

Mr. Pope: I would like to ask what has 
beeu tbe experience in Europe during the 
length of -ime that these belts have been run- 
bing th-re. 
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Me Pope: One other thing suggests itself, 
and that is as to the rapidity of the alternat- 
ing system—running at 1,600 revolutions; 
whether in that place the link belt would be 
preferable or as good as others. 

Mr. Rrpton: I have used one of these 


belts, three and a half feet wide, at a speed | 


of 2,000 feet per minute. The only fault I 
can find with it is the stretching e took 
it out wo months ago, and there has been no 
trouble since 

Mr Rice: I would Jike'!o ask Mr. Schieren 
in reference to the amount of power con- 
sumed by this belt, as compared with or- 
dioary belting. Does the belt itself use 
more or less power—I mean for the bedding 
of the belt over the pulley ? 

Mr. ScurereEN : | am sorry to state that I 
am not a civil engineer or a mechanic ; I am 
a belt maker. If you come to me and say 
that you would like thus and so done, I am 
ready to go into it and to give it my atten- 
tion ; but if you ask me certain questions, 
us, can that belt do thus and so at a certain 
speed, I cannot apswer. My exprrience in 
linked belting has been this, that it will 
transmit under certain circumstauces more 
power than the ordinary bel’. It will do it 
evry time. In some instances we have put 


-——_ 
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Harr Crossep BE rt. 


Mr. Scuteren: My attention was drawn 
to these belts when I went to Europe twelve 
years ago. 1 looked iuto them at that time 
and thought very little about them. About 
six years ago I went to Europe again and 
looked at them and thought better of them. 
I thought there was something in that belt 
that filled a gap in this country, and I deter- 
mined there and then that I would try them 
here. However, other matters came up, and 
I did not try them until three years afier 
that. In reference to the experience in Eu- 
rope I will state that two years ago 1 was 
there, and met several electricians, and got 
from them some very valuable information 
with regard to the use of linked belting in run- 
ning dynamos. Their dynamos there are run 
much slower than yours here. A great many 
of them favor these linked belts. They only 
use one pin there; and engineers told me that 
it takes four months before the pin adjusts 
itself to the rounding of the pulley. Al- 
though there are several patents there now, 
they make belts similar to what are made in 
this country. Op the whole they speak of 
them very favorably. 





(Howe’s Patent.) 


DIAGRAM SHOWING PARALLEL 








on an eight inch belt and have taken off a 
twelve inch belt. In some instances we 
have put on a twelve inch link belt and have 
taken off a ten inch belt ; and it would not 
drive with a ten inch belt, owing to the dif- 
ference in circumstances. So, to-day, I may 
say that we are ignorant in regard to the 
amount of power, comparatively. that they 
will drive. We are constantly making ex- 
periments and improvements, an‘ are gather 
ing valuable information in that way ; but 
lam sorry to say that I cannot answer your 
question intelligently. 

Mr. Law: I aa: like to ask Mr. Schie- 
ren if he has bad any experience, or enough 
experience to determine the amount of dam- 
age that oil does to this belt, as compared 
with ordinary double belting. In some 
classes of our dynamos a large amount of oil 
is saturated into the belt ; and I would like 
to know if that has any effect upon this 
linked belt. 

Mr. ScurereEn : So far no claim has been 
made in that direction. Of course you will un- 
derstand that if the leather lies on the edge 
it exposes the fiber of the leather more than 
if it lies on the smooth surface of the 
leather. Leather is a great absorber. I use 
blotters of leather in my office, because 
Jeather absorbs a fluid at once. No doubt 
you have noticed this in running your dyna- 
mos. It absorbs oil very fast. th my mind, 
to answer your question, I think that the 
link belt would absorb oil more than the 
otber belts do, although I have had no ex- 
perience. It is necessary that the linked 
belt be exposed on the edge, and therefore 
it would absorb quicker than the other way. 
But that could be obviated by using a dress- 
ing which would c!ose the pores of the ex- 
posed part of the belt. 

Mr. DeCamp: Is not one of the advan 
tages attending the use of the linked belt in 
the fact that it can be run slack? That 
being the case, is its use confined to hori- 
zontal belts? In that case it would be 
necessary to have the slack side on top, it is 


not ible. 
R. SCHIEREN: That is true. The link 


belt will only run successfully if the slack | 


side is on top. If the slack side is below, 
the belt will very soon flop on your floor, 


and your power is gone. They do not run 
| successfully in that way. 

Mr. Law: What sort of success have you 
had with almost perpendicular belts ? 

Mr. ScHIEREN: We have had very good 
success. The only treuble with perpendicu- 
lar belts is this: At first these link belts 
stretch considerably. I have learned a great 
deal since 1 undertook to make belting. I 
have alluded to these edge-cut belts, which 
are enormously strong. ‘The Englishmen 
recommend it and use it for their slow, 
heavy power. I have seen in England six- 
inch belting transmit power that I know my 
twenty-four inch belting would hardly dare 
tackle. It was edged cut belting an inch 
and a half thick and bolted together. If 
you take a piece of leather that is three feet 
wide and one inch thick and stretch it in a 
stretching machine, you will stretch proba- 
bly ten per cent. of that belt under certain 
circumstances. If you take and cut up that 
piece of leather into small pieces of two 
inches and bolt them together you cannot 
stretch it a foot. Why is this? It is because 
the little pieces seem to have more elasticity 
than the longer pieces have, or more than 
when they were combined together. There 
lies the great trouble in these linked belts. 
I have studied the question very deeply; and 
to overcome that I have made a certain 
method of preparing the fulling—these small 
pieces—with a dressing that tends to toughen 
tbem and tends to harden it at the same 
time, so that it will not stretch as much as 
the whole piece of leather would. The arti- 
cle of belts that we make to-day are full of 
that material, that all that they will possibly 
take, and the leathern is even tougher than 
steel; it will cut steel. 

Mr. Jesse M. Smit: One of our greatest 
sources of loss of power in fast running belts 
—that is, in belts running 5,000 or 6,000 per 
minute, is the imprisonment of air between 
the belt and the pulley. It amounts to car- 
tying the belt away from contact with the 
pulley; amounting sumetimes to a quarter of 
a revolution, or a quarter of the circumfer- 
ence of the pulley. Experiments bave been 
made that prove that a belt will drive more 
power if holes are punched through it than a 
solid belt will do when run a: high speed. 
The link belt which Mr. Schieren has 
spoken of has, of course, a large number of 
holes perforated through it. For that reason 
it is very easy for the air which is impris- 
oned between the periphery of the pulley 
and the inside of the belt to get out and per- 
mit a very much closer contact. I think it 
is a fact, and that it has already been proven 
in a great many cases, that a linked belt will 
trausmit more power for the same width and 
the same belt, with reference to the exposed 
= of the pulley, than will an ordinary flat 
belt. 


Mr. T. C. Smirn: I can say, in answer to 
Mr. Rice’s inquiry as to the bending strain of 
belts, that, without having made any particu- 
lar examination of it, any one who has looked 
at an ordinary belt running at a high rate of 
speed, will notice that the speed of the belt 
is not sufficient to overcome its stiffness and 
make it lie right on the pulley; but a linked 
belt will in all cases lie right on the pulley, 
and form a true tangent to the edge of the 
pulley wherever it strikes it. The flexibility 
of the belt is so much greater than that of an 
ordivary belt that the bending strain is less. 
With regard to vertical belts I will say that 
we had a belt of that kind, running 7,500 
feet per minute, and we found that a link 
belt, while running at that tremendous veloc- 
ity, would carry more power, and stick closer 
to the driving pulley. They seem to have a 
peculiar way of sticking to the pulley very 
closely. I have had very little experience 
with belting; but we used one of the eight- 
inch belts, and then we tried a linked belt, 
and it did the work first rate; but we had to 
abandon it for a very curious reasou; and 
that was that when running the link be t at 
such a high rate of speed it caused the belt, 
in coming down on the pulley, to make such 
a terrific roar that it made the engineer sick; 
it gave bim a nervous headache; it was due 
perhaps to the fact that our station was only 
six feet from the floor to the roof, and with 
the 300 horse power dynamo in a room only 
20x30 it made a terrible noise. But, so far 
as the belt itself was concerned, its work was 
satisfactory. With the other belt we got rid 
of that trouble entirely. There are a great 
many things that come in in the practical 
work which we cannot see when a thing is 
designed; and it is not always what seems to 
- the best thing to put in that you can keep 
there. 

———_~@pe—__—- 


A very neat and convenient memorandum 
book was presented to the attendants by 
Modern Light and Heat. It contains in the 
back a valuable list of ‘‘definitions and 
formula for unprofessional readers.” 


The ladies’ parlor, where the Revirw’s 
headquarters were, overlooked the Monon- 
gahela river and its picturesque banks. 





The Monongahela House management 
| tried in every way to make the electric light 
men feel at home. 
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THE UNDERGROUND QUESTION. 


It Comes Prominently to the Front at 
Pittsburgh. 


DISCUSSED AT LENGTH BY 
ELECTRIC LIGHT MEN, 


Underground Wires and the Alternating 
System. 


Mr. Leccert’s Parper ON THE ‘“ UNDER- 
GROUNDING OF ARC LIGHT WIREs.” 





Mr. Weis W. LEGGETT, president of the 
Brush Electric Light Company, of Detroit, 
read a paper on ‘‘The Undergrounding of 
Electric Arc Light Wires.” The points of 
the paper will be found in the following: 


Municipal! and legislative authority seeks 
to compel! the burying of all the wires with- 
out discrimination, and to cast upon the par- 

_ ties interested the burden of finding a practi- 
cal measure to accomplish the end. It is an 
undoubted fact that to successfully under- 
ground electric light wires involves simply 
and solely a question of expense. But the 
expense may be so great as to be absolutely 
prohibitive. 

Electric arc lights may be successfully 
trained in the air on poles, and any under. 
ground system is practicable which can pro- 
duce the same system. With the under- 
ground telégraph and telephone wires the 
electrical difficul ies are the same, and moist- 
ure must be excluded from the wires, insula- 
tion must be good and induction reduced to 
the minimum, especially between adjacent 
lines. In both, however, leakage from the 
lines, due to imperfect insulation, may be 
confined within limits by additional batter 
force. The battery acts like a pump cen 
ing water through a leaky pipe. The water 
may all escape before reaching the discharge 
end, but with a more powerful pump, while 
increased pressure will cause greater escape 
through leakage, a limited quantity may 
be discharged and accomplish the purpose 
sought. For this reason underground tele- 
graph and telephone wires may be operated 
with a measure of success. 

Operations looking to the undergrounding 
of arc light wires have been prosecuted on a 
large scale in New York. Brooklyn, Chicago, 
Philadelphia and Washington. Notwith- 
standing all reports to the con'rary, no arc 
light line has ever. been buried in New York 
City. Exper:ments have been tried in Wash- 
ington, but proved a dismal failure. In Chi- 
cago it had the same result. At Detroit the 
Thomson-Houston Company employed a 
cable of the most expensive and approved 
character in the Dorsett conduit, and the 
mechanical work was of the finest. While 
the cable was new the result was fair, though 
loss by escapage rendered it impossible to re- 
produce normal lights. It was found impos- 
sible to operate telephone wires in the same 
or adjacent pipes. 

The company abandoned the system, and 
when its cable was removed it was found 
that the insulation had so rotted and softened 
it that portions of the wire were stripped 
bare in many places. Telephonic and tele 
graphic, or even incandescent wires can be 
buried, but no system has ever, or probably 
ever will, be adopted which will solve the 
question of burying arc lights underground. 

The president announced the convention 
ready to hear remarks on both Mr. Leggett’s 
and Mer. Jesse M. Smith’s papers. 

Dr. Moses: I have the pleasure of an- 
nouncing to the convention that we have in 
our midst this morning one of the most dis- 
tinguished electricians of England, Prof. 
George Forbes, to whom the courtesies of 
our association have already been extended. 
As he is full of ideas, even to overflowing, 
he will perhaps allow us to puncture him 
somewhere so as to enlighten us. I hope 
that he will give us his views in the discus 
sion of these various papers, or in making 
any suggestious which he may think apposite 
to the subject. I know that it will give us 
all very great pleasure to listen to him. 

TsE PRESIDENT: The convention will 
be pleased to hear from Prof. Forbes. 

Mr. Forses: While I appreciate the 
honor you give me, I feel that on the parti- 
cular points which have been raised at the 

resent session there is not a great deal that 
Scum say which would enlighten the people 
here in America as to what has been done in 

Europe. At every step as I go through 
different cities, I see how enormously ahead 
you are overus in England. A great deal 
of the subject of the papers which have been 
read have referred to the question of insula- 





tion, and as to the laying of overhead and 
underground conductors. Our experience in 
England, of course, as tounderground conduc- 
tors is absolutely nothing, almost, for the sim- 
ple reason that our people will not allow us to 
put our conductors underground. The 
public in England have a strong feeling that 
there ought not to be any overhead conduc- 
tors ; they would not allow wires on poles as 
you have them here—which is a very cheap 
and convenient method ; and our telephone 
wires have hitherto been carried from roof 
top to roof top—standards being erected on 
the roofs; and there is a general feeling 
among the public that electric light wires 
ought not to be overhead and ouglit to be 
underground. An electric light company 
also feel that they would prefer to put their 
wires underground. The -opinion seems to 
be different over thereto what it is here. The 
idea in England is not so much to make a 
cheap outlay at the start, as it is to make 
an efficient system—a system which will 
work afterwards. It is the general opinion 
of a great number of companies that the best 
arrangement could be got by underground 
work. However, Mr. Chamberlain, in 1883, 
thought it wise to practically prohibit 
electric light companies from putting their 
wires underground. The consequence was 
that for several years after that it was abso- 
lutely impossible to start a central lighting 
station. At the present moment the demand 
for light from central stations in England 
has become so great that the companies who 
are capable of doing the work are determined 
that they will satisfy the public demand ; 
and the consequence is now that at the pres- 
ent moment central stations are being started 
in London and in other towns, but always 
on overhead systems. That is what the 
government has driven the electric light 
people in England to, I may mention that 
the insulation which is used 1n electric light- 
ing overhead work in England for the alter- 
nating current, where 2,000 volis are used, is 
very superior to what you are using over 
here. The best possible insulation, of india 
rubber and tape of several servings, is being 
used in the central station lighting which is 
done on a large scale there, viz., from the 
Grosenvor Gallery, London. I have always 
thought that that was very wise; but I 
must say that from inquiries here among 
those who have been using alternating cur- 
rents of high potential I find that a less ex- 
pensive wire is certainly doing admirably, 
and I think it is just possible that we have, 
perhaps, overdone the matter in England in 
the way I speak of 

Mr. J. E. Lockwoop, of Detroit: I would 
like to ask Prof. Forbes a few questions with 
regard to underground wires in England. In 
1881 and 1832 I had occasion to be in London 
and investigate somewhat while there the 
underground wires of the arc light company, 
or of two companies especially, and they 
were the Brush Company operatipg the Brush 
system, and the Electric Light and Power 
Generator Company of London, operating 
the Weston system. I understood while 
there that within one year’s time the Brush 
Company were forced to renew three times 
their cables which they had laid down 
in the lower part of London, and that 
each time they put in the kind of insulation 
that the Professor speaks of as being prefera- 
ble in England—the india rubber insulation; 
their cable being laid at that time by the In- 
dia Rubber and Gutta Percha Telegraph 
Company. I do not remember as the Wes- 
ton Company had replaced theirs so many 
times but I think they were replaced twice. 
I would like to ask Prof. Forbes if he can 
give us a few points with regard to these 
companies, and whether they were ultimately 
successful in getting a cable which would 
stand the potential. 

Mr. Fores: I cannot answer that quite 
fully. I can support what you say bas been 
said about the failure of the Brush Com- 
pany’scables; but I do not think that the state- 
ment is correct that they were the work of the 
India Rubber and Gutta Percha Telegraph 
Company. I do not think that that was the 
case. The cables certainly were continually 
giving out faults in different parts; and enor- 
mous quantities of the cables had to be laid; 
and, even when they were working at their 
best, the insulation on the line varied enor- 
mously with the weather; so much so that 
on some days it was really almost impossible 
to work them. Eventually, as was stated 
just now, the whole of the cables had to be 
taken up. The best underground cables that 
I know of are at the works of the India Rub. 
ber and Gutta Percha Telegraph Company, 
where they have had their cables lying for 
about six years, and lighting the whole of the 
arc lights in their large works. They are 
laid in a conduit, which, however, is not 
water-tight, and the cables in some parts are 
dry, and in some parts are wet, and in other 
parts are alternately wet and dry; and they 
really undergo serious changes by the action 
of the water, ascould be expected, and yet 
they have been maintained admirably during 
the whole of that time. I think that is all 


the information that I can give on that sub- 
ject. 

Mr. Morrison: I was not present when 
Mr. Leggett read his paper, and am not fa- 
miliar with the details of it; but I wish to 





say this: Be careful how, as an association, 
you deal with the question of underground 
wires, and also be careful how you put your- 
self ou record by taking the ground that such 
a plan of laying wires is not feasible. I do 
not intead to take any part in this discussion, 
either pro or con. Of course I am opposed 
to underground wires. Soisevery man who 
has money invested in electric light. There 
are a whole lot of things that we are opposed 
to, but the reasons why we are opposed to 
them would not look well in print. (Ap- 
plause. ) 

Mr. Sunny: The statement was made this 
morning, in the very excellent paper read by 
Mr. Leggett, that while it was entirely practi- 
cable to work telephone and telegraph wires 
underground, it was not practicadle to do so 
with electric light wires. I remember dis- 
tinctly that six years ago, when the question 
of putting wires underground in Chicag> 
first came up, the telephone interest gathered 
its experts together, and, in meeting assem- 
bled; they each and every one of them 
avowed, with all sincerity and earnestness, 
that while it was possible to work telegraph 
and electric light wires underground, it 
would be utterly impossible to operate tele- 
phone wires in that manner. The amount 
of crow that we have been compelled to eat 
in that time can be estimated upon when it 
is understood that there are 2,000 miles of 
underground wire working in Chicago to- 
day. Asa matter of fact, the whole electri- 
cal interest opposed the measure and left no 
stone unturned to defeat it. The more they 
fought the greater became the general clamor 
for the removal of the wires. The same 
thing occurred to which Mr Leggett referred 
as having occurred in Detroit; the statements 
put forth io good faith and all truthfulness 
by the electrical fraternity were discredited 
by everybody on the other side. The au- 
thorities exercised their power in its severest 
form by ordering the removal of every pole 
and wire from the public streets within a 
specified time. The prohibition included the 
entire city of 48 to 60 square miles—acres 
upon acres of which are vacant, miles upon 
miles of the strcets of which are uninjured 
and sparsely settled, and alleys, in passing 
through which one instinctively holds his 
nose and breathes as little as possible. 

The point that I think can be made is, that 
that it is not the best policy to fight a measure 
in which the public seems to be so greatly 
interested, but to find a way to give them 10 
or 15 per cent. of what they ask for, if in 
reason it can be done. I think now, that 
had this course been pursued in Chicago, 
that we would now be able to string wires in 
the air outside of a limit of two or three 
square miles. Chicago has a thousand arc 
lights on underground circuits in the center 
of the city, the greater number of which are 
in the districts served by the main station 
located on the Chicago river at Market and 
Washington streets. Most of the lighting is 
east of this point, so that 25 circuits or 50 
wires ruo practically together for 2,000 or 
3,000 feet. When this station was estab- 
lished, several months ago, a conduit of 12 
creosoted wooden tubes was put down, to 
connect with the Dorsett conduit, built four 
years ago. The Dorsett conduit is made up 
of pipes having seven ducts or holes two and 
a fourth inches each. Six lead cables of 
gs insulation, No. 6 gauge, were drawn 
into each duct. Lead cables were used, in 
preference to anything else, because of the 
difficulties experienced in maintaining the 
insulation where other makes—a good many 
of them considered first-class—had partly or 
wholly failed. Many of the conductors hav- 
ing no lead covering ave done and are doing 
good service in various parts of the city, but 
in the business portion, where the earth is 
saturated with water gas and sewer gas, which 
circulates more or less freely through the 
conduit, nothing but lead seems capable of 
withstanding their influence. The 6 cables 
in each duct were made into three circuits— 
3 positive and negative-and this arrange- 
ment is probably responsible for some of the 
trouble experienced. It was found that al- 
though the insulation measurement of the 
lead cables in the conduit was very high— 
considerably above a megohm—and the in- 
sulation beyond the point where the lead 
cables ended and where some other wire was 
used was, say, 500,000 ohms, a short circuit 
would form, generally within 1,000 feet of 
the station, between the two sides of the cir- 
cuit. The heat generated at the point of 
the short circuiting would melt the lead in 
the adjacent cables, so that in one instance 
all six wires were rendered useless. Where 
this occurred in the Dorsett conduit the de- 
struction did not go beyond the six wires, 
while in the creosoted wooden tubes, on an- 
other occasion, not only were the six wires 
destroyed, but the inflammable material of 
which the conduit is constructed resulted in 
the burning out of the entire conduit and 
the 60 cables in it. The cold weather of 
three months had frozen the earth to a depth 
of four feet, but when the street was opened 
it was found that the fire had taken the frost 
out of the earth below a foot from the sur- 
face, and that there was left for a distance 
of 12 feet a few charred sticks, the bare cop- 
per wires, and in the bottom some lumps of 
lead. Iron pipes were put in, and lead 





cables of five thirty seconds insulation used, 
four of which were put in each duct or iron 
pipe. This heavier insulation, coupled with 
the redistributing of the circuits, so that 
positive wires are grouped and kept away 
from negative wires, will probably result in 
eliminating this source of trouble. 

Looking for the cause of these burn-outs 
it was found that they occurred on circuits 
carrying as few as 20 lights, or 900 volts and 
10 amperes, and on circuits carrying 48 
lights, or 2,160 volts and 10 amperes. They 
generally occurred near the station, although 
there was an insulation of °,’’ between the 
two sides of the circuit measuring consider- 
ably above a megohm, and there were weak- 
er places — indicating that the nearer 
the station the greater is the liability of short 
circuiting. 

It seems incredible that the ¥’’ insula- 
tion around each conductor would not carry 
this voltage, while the same make of cable 
of ,%5 carries a greater voltage in another 
part of the city. Wecould not in any in- 
stance of a burn out find that an abnormal 
resistance had entered the circuit beyond the 
place where the burn-out occurred. On the 
contrary, as soon as the damage was repaired, 
it was found that the circuit was in good 
order. Without being entirely at rest as to 
the exact cause of burn-outs, we have adopt- 
ed what might be called a whip handle 
method of insulation, very heavy at the 
station and tapering towards the outer end 
of the circuit. This, it is expected, will 
enable the conductors to hold the current 
within them under all conditions. 

So much work has had to be done in the 
main route on account of the burn-outs, that 
we have had to make almost constant use of 
the manholes in the conduit. We find now 
that these manholes are all too small, and 
must be increased from 3’ 6” diameter to 6’ 
if possible. The suggestion is made that the 
latter size ought to be secured wherever pos- 
sible, because of the impossibility of properly 
putting away the labyrinth of wires and 
cables that must be provided for at these 
points. 

Mr. T. C. Smrra: 1 wish to state that our 
company here in Pittsburgh is probably as 
much interested as any company in the 
country in aerial wires. We have an enor- 
mous amount of pole line already set up in 
this city, and we are doing immense business 
from that pole line; and 1 do not know that 
we should fee] inclined to take the whole of 
that wire down, and go underground within 
a year, or within two years. But it is very 
evident that the public demand is urgent, 
that the wires be put underground wherever 
feasible, and our company, without being 
asked by the city, and without any ordi- 
nances being passed to compel us, has volun- 
tarily undertaken to try the experiment 
thoroughly. We have seen a great many 
people try to put their wires underground, 
and in most of the cases which have come 
under my personal observation, the work has 
been done in such a manuer that it is not a 
wonder that the cables burned out, or that 
they ever got current through them. As Mr. 
Smith, of Detroit, has remarked, it is much 
more an economical question than an elec- 
trical one. With regard to one of the con- 
duits of which Mr. Leggett spoke in his 
paper, the conduit in Chestnut street, Phila- 
delphia, [ happened at the very time that the 
conduit was being, put down there, to be con- 
nected with anether company in Philadelphia 
which was also putting in underground con- 
duits. The underground conduits which our 
company laid were nothing but a lot of tin 
tubes put in a wooden box filled with pitch, 
and we hauled into it first glass, lead covered, 
insulated cables. We run them for six or 
seven months without the slightest hitch 
and without a single burn-out. At the time 
that the cast iron conduit was laid in Chest- 
not street, it was laid without any attempt 
whatever to keep it water-tight or air-tight. 
It was nothing but an iron trough in two 
halves, and they made the absurd attempt to 
keep it air-tight by putting putty along the 
edges. When the cables were put in there, 
I saw a good many being put in, and in some 
of the cases where lead cables were used the 
ends of the cable were simply stripped for 
two inches of the lead, the ends twisted to- 
gether, and three or four turns of kerite tape 
put around it; yet that has been cited as a 
dismal failure of underground wire. Now I 
am not by any means arguing that all wires 
must go underground, for the simple reason 
that companies that have spent an amount of 
money and have large vested interests in coal 
lines and wires and business, cannot be com- 
pelled, by any equity, to remove the whole of 
that property and put it underground, In 
a great many cases it would be equivalent to 
sending the company out of business. But I 
do think that companies should endeavor, in 
the central parts of cities, where the streets 
are crowded, and the buildings are high, and 
there is no doubt that the overhead wires are 
a nuisance, that they should make an honest 
endeavor to put them underground. With 
first-class work I see no reason why under- 
ground wires should not be successful. 

The question is not whether underground 
wires are feasible or not, but whether we 
cannot get them established with about the 
same trouble we took to get our overhead 
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jines in position. I am interested in a com- 
pany in Philadelphia which is running the 
underground system entirely. We started with 
a 200 volt direct current system. We knew 
that if we started that company the wires 
would have to be underground, that there 
were no more overhead ordinances going to 
be passed. We realized what we were 
attempting, and we resolved to spare no ex- 
pense todo the thing properly. When we 
purchased our cables from the company— 
they were all lead covered cables—we told 
that company to send us their most expe- 
rienced men for the splicing and laying of 
those cables. We paia their expenses cheer- 
fully. We not only had them make the 
joints, but we watched them. We started at 
the station and turned the current into those 
lines. We ran there for six months without 
a trace of leakage, and then we changed over 
to the alternating system. We put a thou- 
sand volts into those cables, and they are 
running to-day, and have been for nine 
months, without a single ground having 
occurred on them. Wehave fifteen miles of 
cable buried, all told. We have had the ques- 
tion before us as to whether it would not be 
possible to run the alternating current in the 
same box with telephone and_ telegraph 
cables. At the request of Chief Walker, the 
City Electrician, we ran in the Long Distance 
Telegraph Company’s conduit 1,500 feet of 
8-conductor cable. On the two outer wires 
we put our alternating current, and we 
placed a twenty light converter in the chief's 
office. Into the third wire we connected his 
telephone, and there is not a trace of inter- 
ference on it. The telephone company, of 
course, had given Chief Walker permission 
to put that cable in their box, but they were 
a little nervous about the result, being afraid 
it would knock out their whole system 
between Philadelphia and New York. After 
we had beenrunning about a week they came 
to us and wanted to know when we were 
going to start up. We told them that we 
had been running about aweek, at which 
they were very greatly surprised, and they 
have made no objection to the occupation of 
the box by us. Of course I have had no real 
experience with arc lights underground, that 
is, high tension currents—beyond the fact 
that when I put down my lead cables in 
Pittsburgh I use a sixty-five light Brush 
machine to test them with. I would not, 
when testing them, subject them to the strain 
of opening the circuit suddenly upon them. 
I do not think it would be policy to do so. 
Chief Walker in Philadelphia is running 
some four or five miles of lead covered 
cable on his are circuits. He has had one or 
two burn-outs. He had too strong an air line 
for one section, because be could not dig up 
the streets, being winter. But he did not 
expect to put down a perfect pe the first 
time. There is one thing I would like to ask 
some questions on. It has been stated that a 
direct current arc light cannot go under- 
ground. Ido not think that the gentlemen 
who make that statement fully realize what 
a tremendous weapon they are putting in the 
hands of the press against them. I am not 
speaking now as an alternating current man, 
but as a member of the association, and as 
representing a lighting company which is 
interested in overhead wires in so far as they 
do not interfere seriously with public safety. 
We have proved beyond any question that 
the alternating current can be put under- 
ground and can be put in lead covered cables 
without any danger of loss of current. If 
the direct wires cannot go underground, the 
alternating can. And it may be that we 
shall be called upon to put in new apparatus 
which we do not want, simply because it 
cannot go underground. I think that in a 
case of this kind it is not the technical press 
we have to consider ; they can realize the 
difficulty and danger and troubles of going 
underground. Butit is the public press we 
have to consider, While they certainly do 
not always express public opinion, they have 
a good deal with moulding it, and a per- 
sistent attack by the press on a lighting com- 
any will compel it to do what they desire. 
think the sooner this question of under- 
ground wire is placed fairly the better it 
will be for all of us. I have had a good deal 
of consultations at various times wita Chief 
Walker in Philadelphia, and he made the 
statement to me that some eighteen months 
ago, before he would recommend the city to 
spend any money in the experiment, he 
wished to make a test of certain cable, and 
he got a length of three hundred feet of 
cable. This was cut into two parts, and 
placed on the two poles—one on each pole 
of a Brush sixty-five light dynamo, laid in 
the yard of the station with the mud and 
water all around, and then connected with 
the air line. After they had run a few days 
a fault was developed in the cable and there 
was found to be a hole punched right 
through the insulation. I am not sure, but I 
think the other connection was found at the 
end of the wire where it was bared to attach 
to the air line. The defective part was cut 


out and he has it in his office, and as I was 
under the impression that Le had been using 
that wire in that’ way ever since, I tele- 
graphed him this morning as follows: ‘Is 
the 300 feet of cable original] 
yard still in daily operation ?’ 


I received 





laid in the! 


the answer from him: ‘‘To the best of my 
knowledge it is;” and I will ask Mr. Law 
whether that is the case or not. 

Mr, Law: That cable has not been in use 
for the last five months at least. 

Mr. Smira: Very good. Then Chief 
Walker is mistaken. But at the same time 
he laid a good deal of cable in the upper part 
of the town, and that cable is still in use. 
Now the statement has been made that in 
Chicago the average capacity of the ma- 
chines was forty-five lights, and the average 
circuits twenty lights. Ido not know—but 
I think the man in charge of the station has 
shown poor judgment in dividing bis circuits. 

Mr. Sunny: if you will allow me, I will 
explain that in one word; we have put out 
more circuits than the present business re- 
quires. 

Mr. SmirH: Exactly. I presume that 
you have done as I have done in Pittsburgh. 
I hav@ kept all my circuits the size of my 
sthallest unit. But the fact that the circuits 
and machines do not agree is no proof that 
it was done because the wire was defective. 
I would like to callon Mr. Wilber, of the Jen- 
ney Company, who has laid a good deal of 
cable in Philadelphia; I would like to ask 
him if his cable is in use, and I would also 
like to ask Mr, Gwilliam to give his experi- 
ence. 

Mr. W1iBer: I would say for the infor- 
mation of this association that last spring 
we laid over two miles of underground 
cable in Philadelphia in the grounds of 
Girard College. We are running forty-seven 
lights on two twenty-five light machines. 
We have never experienced a particle of 
trouble with the cable, from the time it was 
laid up to date. Where the cables came out 
at the top and connected with overhead wires 
there have been one or two grounds and 
leaks and lightning troubles, but no serious 
defect of the cable. ButI am glad to think 
from our experience there that there is some 
small grain of truth in the claim made that, 
you cannot get as great a number of lights 
out of a given dynamo capacity in running 
underground as you can on overhead wires. 
With that exception I do not know that 
there is any serious difficulty in running arc 
light currents underground, unless it be that 
of expense, which is sometimes prohibitory. 

Mr. Leccetr: How long is the longest 
conduit that you have in the Girard College 
grounds? 

Mr. WixBeEr: It is all one circuit, sir. It 
is about two miles and an eighth I should 
judge. Ido not remember the exact length. 
It is all one circuit, burning forty-seven 
lights on it. 

Mr. LeGGetTtT: You go out and come back 
through the same conduit ? 

Mr. WILBER: Yes, sir, side by side. It 
is the standard cable laid in creosoted boxes, 
side by side. They come back in the same 
box 


Mr. Lececert: Something less than a mile 
in length? 

Mr. WILBER: The main circuit is about 
a mile in length. They loop out to the dif- 
ferent towers and different places where we 
have lights. 

Mr. Law: I would like to ask Mr. Wilber 
if those conduits do not pass through pas- 
sage ways that go from one building to an- 
other, and if they are not keeped out to a 
very high degree of temperature. 

Mr. WILBER: I neglected to st ite—and it 
is a very important matter—the buildings of 
Girard College are heated by steam, and these 
steam pipes are carried through a brick con- 
duit. We got the benefit of those brick con- 
duits as far as they went from the engine 
room at the lower end of the grounds up to 
the furthest end of the building. We ran 
through this brick conduit, laid our wires in 
boxes in the conduit, and then branched out 
to the towers underground—laying it simply 
underground ; and the duct is always heated 
in winter up to a very high temperature and 
in summer it is not equally warm, because 
they have a circulation of air by fans, etc., 
to keep up a circulation of air through the 
tunnel. But I do not think there is any 
great amount of dampness in there. 

THe PreEstIDENT: How much of your 
circuit runs in the duct ? ‘ 

Mr. Wiser ; Perhaps from % to? of 
the entire circuit runs in this brick duct. 
Those branches cut to the towers run through 
the ground. 

Mr. Kinsman: There is one thing that 
has not been referred to in connection with 
this underground matter, which seems to give 
a great de.l of trouble ; that is, static induc- 
tion, atmospheric electricity. 1 would lke 
to have some one give his experience on 
that. 

Mr. DeCamp : Two papers have been read 
to-day on this subject of underground con- 
ductors—one for, and the other against ; but 
there is one thing in which they both agree, 
perhaps two, but one in particular, and that 
is that we must have a perfect insulation. 
The second is that it is only a matter of 
cost. Now I believe that the first one is true, 
and no station will be operating a complete 
underground system until they secure that 
perfect insulation. In regard to the point 
that it is a question of cost, I think that 
ought to be left cut until some gentleman is 
prepared to say just what that cost will be— 


not that it is only a matter of cost ; that is 
keeping the companies from doing it, even 
keeping them from making a fair, proper 
and unbiased test. The question of cost is 
certainly one of very great importance. 
Electric ligbting from central stations is now 
nine years vld. There are organizations who 
have back of them probably as good business 
talent as ever backed up any new enterprise, 
and asa rulethey have been organized for 
business bp ge They are officered and 
controlled by men who do not hesitate to 
invest their money in things that they think 
will ultimately pay—not to get their money 
back, because if that is the case, they have 
been, without exception, I guess, grievously 
disappointed. They are waiting for their 
dividends yet. All know—if they do not they 
can find out very easily—that the returns 
upon the capital invested in electric light- 
ing have not been large. They have not been 
such that would justify the investment of 
money in a business which is likely to undergo 
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rapid changes or rapid improvements, carry- 
ing with them a large depreciation in the 
value of their property. But the business 
which they are doing to-day is establish- 
ed—the prices are established upon the 
basis of their cost of their present plants, and 
it is unnecessary to say that it would be 
utterly impossible for any company to go 
before the public to | and advance the 
price of theirlights. The prices of electric 
lights are high; they always have been; 
they arg high to-day. They are lower 
than they were when they started. 
but they are high to-day; and that i 
the view that every consumer takes of its 
Therefore you cannot advance your price. 

We were running 125 arc lights from a 
certain station, and we needed the income 
from them. After the last explosion, not- 
withstanding the fact that Mr. Smith thought 
that the system of ventilating that conduit 
by a blower was a safe one, we had this last 
explosion—fortunately the first one that ever 
did any damage to an extent that we had a 
claim brought against us; and after giving 
the thing proper consideration, I came to the 
conclusion that the company could not afford 
to run that sta‘ion and take the risk of hav- 
ing to pay such damages either to property 
or to life, and we abandoned it and have 
converted it into a small incandescent sta- 
tion. Now, in that station we are using a 
current of 120 volts, I think, and it is true 
with that current we have had no trouble. 
Our circuits are short, and we have put in 
the best wire we know how. In regard to the 
other explosions which have occurred in 
there, there were seven of them, arising out 
of the eon of illuminating gas—I believe 
it is generally admitted by the committee 
appointed by the University io investigate it, 
that it was illuminating gas and not an ad- 
mixture of illuminating and sewer gas, and 
that the explosion was caused by the short 
vere of the wire. Mr. Smith has had 
some bad wire in there, and he has bad some 
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very good wire in there. Now, here is an- 
other thing that we ought not to overlook— 
that the prices will not be increased at least, 
and that there is a much greater prospect of 
having to decrease them. With the scale of 


expenses brought as low as we have becn 
able to bring them, and with six or seven 
years’ experience to reveal to us our defects 
and deficiencies in administration, we start 
out to increase the cost of our construction 
without being able to get any compensation 
for it. The only offset that we have got to 
that is to save in the mileage of our wire, 
and it is just exactly what Mr. Smith is 
doing in making his circuits out to corre- 
spond to the smallest machine. Now, we 
will double up our circuits and we will 
double up our machines, or we will make 
our circuits longer and double our voltage. 
That is the only one offset that I can see to 
compensate us for this enormous increase in 
expense. We have not only got to provide 
for that 2,500 or 3,000 volts which we are 
using now, but we have got to provide for 
double or treble that, and I am sure that if 
this was an experiment which would 
cost a trifling sum, that would be ore thing, 
but here is an experiment you cannot make 
except at a very great cost. I have had cor- 
respondence—not knowing that Mr. Leggett 
had had correspondence to the same purpose 
—and the statements that I got are almost 
identical with his own. 

Mr. T. C. Smrru: In speaking of the con- 
duit on Chestnut street, I was perfectly aware 
of the circumstances under which the Brush 
any ae | took hold of that conduit—that it 
was work put down before they got hold of 
it. Mr. DeCamp did not make it quite clear 
—he seemed to think that I did not consider 
Mr. Walter F. Smith a competent man. My 
best answer is that I um using the apparatus 
which he uses, for putting in the conduits 
here in Pittsburgh. I think it is because a re- 
liable and conscientious man did the work 
that your incandescent lights are running as 
satisfactorily as they are. If the work that 
he has done on the low tension cables had been 
no better than the work done on the old cables 
they would have given you the same trouble. 
I do not think two or three burn-outs on the 
first cable ever laid has anything to do with 
the question of success of underground con- 
duits. It is me | a question of policy for 
the companies. I do not believe thereis a 
company that has a system of overhead wir- 
ing that could put a whole system under- 
ground without going into bankruptcy. The 
main question is, can they not make some en- 
Geavor to put the central part of their wiring 
—in the central re of the city—under- 
ground, and by and by I think that they will 
cut off a great deal of this public opposition 
to their wires. In Philadelpbia ordinances 
have been passed allowing overhead wires to 
be put in the suburbs, but on the main 
graded streets of the city I think the electric 
ligbt companies will find their best policy to 
put some of their wires under “ty 

Mr. Wricut: As representing a company 
which operates an alternating system, con- 
veying it underground, I would like to make 
one or two remarks. It seems to me that the 
matter of underground work has got to be 
considered. The public will force us to face 
it. We do not intend to stand just where we 
are in electric lighting. Electric lighting has 
come not only to stay, but to increase, and if 
we wish to do a larger business we have got 
to do a general business, and in a general 
business we will be compelled to place our 
wire underground, I think. However, I will 
simply state to you, gentlemen, that I have 
now been overating for some time an under- 
ground system. It is not very extensive, 
and it has not been operating for a great 
length of time—some four months, but dur- 
ing that period, and possibly during the 
worst part of the year—during the fall of the 
year, when we are troubled with water in our 
conduits and manholes, we have had no trou- 
ble whatever in that conduit, and the only 
occasions on which I have had to open man- 
holes, for the purpose of getting tomy conduit, 
were due to outside causes. Our buildings 
are connected directly at the manholes and 
junction boxes, and on two occasions, when 
my men were connecting converters, they 
short-circuited and blew out the safety fuse, 
and on those occasions only we opened the 
conduit. When I left Springfield we had fif- 
teen inches of packed snow on the streets. 
Our company do not pretend that they were 
doing a big thing in doing the underground 
work. It was simply because they were 
compelled to. We have no poles there. All 
our arc wires are on structures on the build- 
ings. It was impossible for us to do any 
work there unless we went underground. [ 
think it will be found in the next year ortwo 
that a very large number of companies in this 
company will be placed in exactly the same 
position, and that being so we must all look 
to the future, and try and learn all we can 
about underground work. My advice to our 
company would have been to wait and let 
other people experiment, had we not been 
compelled to go underground. However, 
we are running underground. ‘The work 13 
not costing a great deal of money, and I do 
not expect that we will have a great deal of 
trouble. I simply state that we are doing 
this as a proof that it can be done, for a short 
time at all events, and if it can be done for a 
short time it can be done for a long time. 

‘THe CHarrMAN: You say you have no arc 
light lines underground? 
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In placing Dr. Otto A. Moses at the head 
of the executive committee, the association 
has acted wisely. This talented gentleman 
has ever been found capable and willing, and 
we expect to see the New York meeting un- 
der his management made the most interest- 
ing and instructive electrical gathering that 
ever assembled in this country. 








The one danger to high-speed engines 
arises from the possibility of charging the 
cylinder with water which cannot be conve- 
niently enough relieved through a valve at 
the speed at which the piston travels. The 
fact that no engineer justly entitled to the 
name should ever allow an accident of this 
nature to happen, does not in the public 
mind shift the responsibility from the maker 
of the engine. Spring relief valves have now 
been brought to a state of perfection which 
leaves little to be desired, when the engine is 
ofa type permitting their use. 








President Duncan bad a triumphal week 
of it. First he was on Tuesday elected to 
City Council from an important district of 
Pittsburgh; second, he was elected an honor- 
ary member of the M.O.E.K.’s by the few sur- 
viving members of that sprout of the Phila- 
delphia Exposition, and finally he was chos- 
en standard bearer of the National Electric 
Light Association. Yet his burdens sat 
lightly upon him, and his face was the face 
of serene satisfaction. He has a keen blue 
eye that means business, and he will, if we 
mistake not, show a strong and firm guiding 
hand to the association, and lead its affairs 
rapidly onward. 








The towboats on the Western rivers have 
regular fog-horns for whistles, and the pilots 
blow them almost incessantly, and the Elec- 
tric Light Convention experienced some 
annoyance from them. But they con- 
tributed their share of fun, too. During the 
closing hours the retiring president called for 
the ayes on a question, and received a unani- 
mous response which left an expectancy of 
nothing from the opposition. He then called 
for the nays, and instantly came the sonorous 
prolonged ‘‘No-o-o-o” from a passing boat 
that made the windows rattle, and brought 
a look of consternation to the “‘ayes,” a pose 
of Ajax defying the lightning on the part of 
the herculean chairman,and a general roar 


There were over thirty columns in the RE- 
VIEW last week devoted to the proceedings 
of the Electric Light Convention which oc- 
curred Tuesday, Wednesday, and Thursday 
of that week. As Mr. Greeley would say, it 
made “mighty interesting reading’”—last 
week. 








Success to you, President Samuel Adelphi 
Duncan. 

The Electric Light 
work well. 





Convention did its 





Here’s to you, James Frank Morrison : 
May all your future work be as full-crowned 
with high honors as are your three years’ 
work as president of the National Electric 


1 
. Light Association! 





In our next issue we will give special 
prominence to the discussion on ‘‘ Patent 
Legislation ” by the members of the National 
Electric Light Association at Pittsburgh, 
February 22. Mr. Edson’s interesting paper 
on Recording Gauges will also appear in that 
issue. 





It is suggested, in the matter of the use of 
storave batteries for street car purposes, that 
an independent motor or battery car be pro- 
vided. Instexd of removing the batteries, 
they can be charged in the car, which can 
be side-tracked, at the proper point, for 
that purpose, a freshly charged motor car 
taking its place. This would save handling 


4|'he lattery jars, but would require a large 
4} number of idle motor cars. 





The REvIEw. with a report that com- 
prehended the important work of the Pitts- 


;| burgh convention from the opening to the 


closing hour, was issued last week only a 
few hours later than usual. By this means 
the valuable information it contained went 
to its readers a week earlier. That this 
achievement was appreciated is proven by 
the scores of observing readers who have 
expressed their surprise and satisfaction over 
the en work es so promptly. 





OPPOSED TO GOVERNMENT CON. 
TROL OF THE TELEGRAPH. 
Mr. M. Halstead is against the scheme 
of government telegraphy. whose leading 
proposition, be says, is to tax fifty-nine mil- 
lions of the people of the United States for 
the benefit of the sixtieth million; in short, 
to tax productive industry for the help of 
gamblers, slugging rings and pool room 
sharps of every degree. In an article in the 
last North American Review he says that, fol- 
lowing this step, would come the absorption 
of the telephone and street car, the newspa- 
pers, steamboats and flouring mills in short 
order. He goes further and asserts that if 
this line of reformation is to prevail, it is 
only a question of time when pernfits with 
stamps on them will be required of the farm- 
ers tefore it shall be lawful to plant corn. 





A SUCCESSFUL CONVENTION. 


Now that we can look back and dispas- 
sionately review the proceedings of the late 
Electric Light Convention, our words of Jast 
week are fully verified in regard to the suc- 
cess of the meeting. It outshone previous 
conventions in number and importance of 
papers read and scientific treatment of the 
various subjects, and the papers were of 
more than ordinary interest and instructive- 
ness. One delegate voiced the general senti- 
ment of good accomplished by stating after 
the discussion of one of the papers, ‘‘ I have 
received exactly the information I came here 
to get.” A general feeling of satisfaction 
pervaded the minds of the delegates. 

The officers elected promise to make the 
future of the association even more brilliant 
and successful than its past. The new presi- 
dent is heart and soul with the spirit of pro- 
gress, and has the advantage of the personal 
friendship and experience of Ex-President 
Morrison, and we look to President Duncan 
for a vigorous replanting of the yood seed 
sown and several times prosperously har- 
vested under the watchful care of Mr. Mor- 








from the convention. 





rison. 
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Jots oF More or Less FrRozEN TRUTH 
ABOUT THE PITTSBURGH ELEcTRIC LIGHT 
CONVENTION—DINNER TO THE EX-PRESI- 
DENT AND THE PRESENT PRESIDENT. 


The versatile and ever genial Slattery was 
welcomed everywhere. He is one of the 
most interesting and promising members of 
the electric lighting fraternity. 


Mr. Henry Hine, of the parent United States 
Company, New York, was an observant at- 
tendant on the convention proceedings, and 
took particular interest in the valuable paper 
by Mr. O. B. Shallenberger. 


Mr. W. A. Jackson, the financial head of 
the Detroit Electrical Works, was in Pitts- 
burgh, and visited the convention. He is 
interested in the Fisher Electrical Railway 
which is being installed in Pittsburgh. 


W. A. Kreidler, editor of the Western 
Electrician, came in with the Chicago delega- 
tion, and as newspaper men always do, acted 
as the guide and counsellor for the party, 
and saw that proper dignity was preserved. 


Col. Geo. L. Beetle, representing the West- 
ern Electric Company, was at- Pittsburgh 
early, and on that account was forgiven for 
missing the Boston Convention. No con- 
vention seems complete with the genia} colo- 
nel away. 


Mr. R.W. Blackwell, of the Bentley-Knight 
Company, found time to run in to the con- 
vention from the successful electrical railway 
his company has put in in Alleghany, and 
receive a warm greeting from his New York 
and other electrical friends. 


Frank Ridlon was so well satisfied with 
one trip between New York and Pittsburgh 
with the jolly electrical men, that instead of 
returning with them, he went to Chicago 
from the convention. He said one trip like 
that a week was all his constitution could 
stand 

M.A. Knapp, of Chicago, whose resem- 
blance to a Spanish nobleman was generally 
remarked, renewed his acquaintance with 
many electrical friends who had not seen 
him since the first meeting of the association 
in Chicago, three years ago. Mr. W. H. 
McKinlock, of the same city, came also, and 
was warmly greeted. 


Mr. Jarvis B. Edson’s paper on Recording 
Gauges was attentively followed,.and all re- 
gretted that lack of time prevented more 
lengthy discussion. Mr. Edson met many 
new and old friends at the convention, and 
was often interviewed by the practical elec- 
tric light men—and their number was 
great—-wbo were seeking information. 


One of the ablest members of the associa- 
tion is Mr. Jesse M. Smith, of Detroit. A 
gentleman of high scientific attainment, a 
ripe scholar, whose knowledge bas been in- 
creased by much research and study in for- 
eign countries, his work in the electrical 
field must surely be most valuable. He is a 
gentleman the association can well afford to 
hear from often. 


‘* The doctor is always ready,” remarked 
President Morrison to a REvIEWITE, when 
Dr. Moses had quickly rejoined, upon being 
asked to prove that the statement of Mr. 
Rice, jr., that the alternating current ran 
from zero to 2,000 volts was only an bypothe- 
sis, that he ‘‘ stood as Faraday said one al- 
ways should stand in front of an hypothesis 
—with a suspended judgment.” 


There were a number of very pleasant din- 
ners given in the evenings, after the day’s 
work was done. Dr. Otto A. Moses enter- 
tained, as only he can, a party of friends 
Wednesday evening at the Hotel Duquesne, 
and the same evening, at a later hour, Mr. 
R. T. McDonald pleasantly entertained a 
chosen few at the Hotel Anderson, at which 
the sparkling wit of Marmaduke M. M. Slat- 
tery, as toastmaster, with the responses it 
provoked, made the hours pass unnoticed 
and unnumbered. 


The titles ef ‘‘ doctor,” ‘‘ professor,” and 


Leggett to the president, bringing down the 
house—were heard often. Finally Mr. Leg- 
gett, who had been called ‘‘ doctor” several 
times, protested, stating that he had a brother 
who claimed that title, and E. W. Rice, jr., 
made similar protest against being called 
‘* professor,” and A. VY. Garratt was getting 
on his feet to make objection to being called 
both ‘‘ professor” and ‘* doctor,” as were 
several others, when Dr. Moses got the floor 
for a different purpose, and was greeted by 
the president with ‘‘ Doctor Moses.” The 
laughter that followed was redoubled when 
the doctor aptly responded, ‘* Mr. Presi- 
dent.” From that time on the titles were 
chiefly *‘ colonel” and ‘‘ general.” 


Secretary Harding, of the asscciation, is a 
prominent singer of the city of Baltimore, 
the leader of one of the fine choirs there. 


The new executive committee went 
promptly to work and held its first meeting 
immediately upon the adjournment of the 
convention. 


The wire table distributed at the conven- 
tion by the Bridgeport Brass Company, 
through its able author, H. D. Stanley, was 
sought for by every one. 

Gen. C. H. Barney, of the Sawyer-Man 
Company, a former well-known telephone 
man, is thoroughly at home with his new 
duties as an electric light man. 


G. Washington Davenport, of . Boston, 
was finally awarded the banner for good 
looks. And like his honored namesake, he 
has a very well earned reputation for ver- 
mouth and voracity. 


Samuel H. Taylor, of San Francisco, made 
the longest trip of any delegate, and he felt 
amply repaid. All that he objected to was 
that he couldn’t get more votes for San Fran- 
cisco as the next meeting place. 


President Metzgar, of the National Tele- 
phone Exchange Association, whose home is 
in Pittsburgh, was a convention visitor. He 
kindly presented the convention the service 
of a telephone set during its sessions. 

Vice-President Dustin and Gen. Supt. 
Dalzell, of the Schuyler Electric Co., were 
prominent attendants and observers. It is 
evident that the Schuyler system will be 
heard from most conspicuously hereafter. 


No more popular or capable representa- 
tives of allied interests attend the Electric 
Light conventions than Messrs. Willard L. 
Candee and Geo. T. Manson, of the Okonite 
Company. And in the same category must 
be placed H. D. Stanley, of the Bridgeport 
Brass Company. 

A number of the Eastern delegates re- 
mained over Friday and visited the extensive 
glass factory of the Phenix Glass Com- 
pany, under the guidance of A. H. Patterson. 
Besides receiving a treat in seeing the work- 
ings of this great establishment, each visitor 
was privileged to carry away with him a 
unique glass design called ‘‘ Jacob’s jadder,”’ 
made before his eyes. 


‘* Lacerated ” is a word fraught with omi- 
nous meaning, and proved an “ open ses- 
ame” to the commissary department, after it 
had been closed, on the special train that 
took the New York and Boston delegation 
to Pittsburgh. The man with “the “ lacer- 
ated ” hand was found to be doing quite well 
the next morning, owing, no doubt, to the 
efficiency of the commissary. 


Col. Glazier, the genial Chicago end of 
the Jarvis Engineering Company, is never 
found lacking in hospitality. A  com- 
panionable Junch was given by him on 
Thursday to his friends of the electrical 
press. Garratt, of the Modern Light and Heat, 
Kreidler, of the Western Electrician, Price, of 
the ELectricaL Review, and Mr. S. A. 
Duncan and Mr. J. A. Pentz were the 
partakers of the Colonel’s good cheer. 


At the theater where the 
was on the boards : 


*‘ Little Tycoon ” 


“What are these —Idiots ?” 

“No Electricians !” 

And in the topical song : 

“They would make us believe they’re electri- 
cians, 








even ‘‘ your honor’—the last, by W. W. 


‘“* But they can’t do it, you know, they can’t do it, 
you know.” 
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Mr. E. L. Babcock, of 39 Park place, N. 


‘Y., exhibited his new and powerful clutch 


pulley in the hotel corridor, where it was 
examined quite generally. 

A. H. Patterson, the ‘* Pheenix,” acted as 
ballast tor the special train from New York, 
aud 'hrough his persuasive efforts the passen- 
vers were all privileged to retire early and 
enjoy « night’s repose undisturbed 
“Tue Kine 1s Deap”—‘“ Lone LIVE THE 

KING.” 

The above was the first toast at the superb 
little dinner party at the Hotel Duquesne, 
given Thursday evening by that able and 
rising young electrician, Mr. Morris W. 
Mead, Chief of the Electrical Department of 
Pittsburgh, in honor of the past and present 
presidents of the Electric Light Association 
and a few friends. No more perfect meal 
was ever served in Pittsburgh, and Mr- 


Schlosser, of the hotel, well merits this brief 
recognition of his splendid treatment of his 
electrical guests 

In an informal manner, at the close of a 
dinner in which the sparkle of repartee be- 
tween the participants had added zest to the 
refreshments—and in which honors were 
easy between Slattery of Indiana and Baker 
of New Jersey—toasts were proposed and 
responded to in a charmingly frank and 
cheerful spirit. Mr. Morrison, ex-president, 
spoke feelinglv of the many courtesies ex- 
tended to him during the past three years, as 
presiding officer, and stated, now that the 
election was over and his successor unani- 
mously chosen, he would only say that, of all 
men, the convention's choice had been the 
one he would have made as the best fitted 
to carry onward towards its full fruition the 
mission of the Electric Light Association 
Kind words were spoken for the earnest sup- 
porters of the association, both present and 
in distant cities, and a high compliment was 
paid the Electric Club of New York for the 
considerate offer of the privileges of the club 
house during the next convention. 

Mr. 8. A. Duncan, the newly-elected 
president, in response to a standing toast, 
delighted his listeners with eloquent words 
of appreciation of the honor conferred. He 
pictured a bright future for the Electric 
Light Association, that could not fail to fill 
with pride the hearts of the earnest pioneers 
in the cause, and expressed in a manner 
that left no doubt of the intense sincerity of 
the speaker, bis determination to be found 
worthy of the high bonor and great work 
that had fallen to him in the present elec- 
tion. 

Numerous other toasts were responded to, 
all in the happy conversational manner that 
kept every one at his ease. Mr. Mead, in 
the most charming manner spoke of the 
great strength that had come to the electri- 
cal fraternity, largely through the friction of 
bright minds at these conventions, and paid 
the highest compliment yet given President 
Duncan, coming from one who had known 
him long as a neighbor, and a co-worker for 
the advancement of the practical application 
of electricity. He stated, as evidence of the 
high standing of Mr. Duncan in Pittsburgh, 
the fact that he had been elected by a ma- 
jority over all candidates, on Wednesday of 
that week, to the city council, in a newly- 
districted ward where the political majority 
was 400 against him, and where there were 
other candidates in his own as well as other 
parties. His candidacy had been thought 
impossible of success, yet his neighbors had 
rallied to his support, and given him a most 
gratifying endorsement, 

This statement created a sensation among 
the friends of Mr. Duncan present, and he 
was loudly cheered much to his evident em- 
barrassment. Mr. Morrison, acting as toast- 
master, called on Capt. Candee to respond to 
the Electric Club of New York, stating that 
his personal wish for the success of the club 
was far beyond what its founders ever 
dreamed of securing forit. Captain Candee 
was equal to the kindly preface thus given, 
and responded eloquently and in happy 
taste. Mr. Baker of Newark. in a few 
bright words, Mr. Patterson, of New York. 
witb his ever ready wit, Mr. Slattery, never 
more happily, Mr. Ross, of Boston, 
Mr. Price, of New York, Mr. Baxter, 
of Pittsburgh, Mr. McDonald, Mr. De- 
Camp and Mr. Ridlon responded to toasts, 
and at eleven o’clock, when the dinner party 
separated, there was a feeling on the part 
of all that they had enjoyed one of the 
most delightful evenings of their electrical 
life, in which friendships had been cement- 
ed, and acquaintanceship had ripened into 
an affection that would prove lasting and sin- 
cere. 

Those present were S. A. Duncan, Morris 
W. Meade and Mr. Baxter, of Pittsburgh; 
Mr. Morrison and Mr. Tudor, of Baltimore; 
Messrs. Candee, Patterson, Price, and Man- 
son, of New York; Messrs. Ridlon and Ross, 
of Boston; Messrs. DeCamp and Porter, of 
Philadelphia; Mr. Baker, of Newark; Mr. 
Royce, of Washington, Messrs. McD. nald, 
Slattery, MacKie, of Ft. Wayne; Mr. Cooke, 
of Cleveland, Mr. Ogden, editor Pittsburgh 


Post, 





ELECTRIC LIGHT ROSTER. 





ALPHABETICAL LIST OF COMPANIES REPRE- 
SENTED AT THE PITTSBURGH CONVENTION, 
AND NAMES OF ATTENDANTS. 





A 


Allegheny County Light Co., Pittsburgh— 
Robt McGonnigle, secretary ; T. Carpenter 
Smith, superintendent; Samuel] A. Duncan, 
F. 8. Roney. 

American Waltham Watch Co., Boston—H. 
E. Duncan. 

American Electrical Works, Providence—P. 
C. Ackerman, New York. 

Armington & Sims Co., Providence, R. I.— 
J. F. Randall, Clevelaod, O. 

Austin Water Light and Power Co.—M. D. 
Mather, Austin, Texas. 

American Leather Link Belt Co., New York 
—Chas. A. Schieren ; G. H. Fisher. 

Ansonia Brass and Copper Co., New York 
—Frank G. Stone. 

B. 

Baker & Co. (platinum), Newark, N. J.—C. 
O. Baker, jr. 

Benedict & Burnham M’f’g Co , Waterbury, 
Ct —Geo. G. Blakeslee. 

Bernstein Electric Light M'f’g Co., Boston— 
Heaory B. Cram, treasurer and general 
manager. 

Bigelow M’f’g Co., New Haven, Ct.—F. L. 

igelow. 

Brush Electric Co., Baltimore, Md.—J. F. 
Morrison. 

Brooks Underground Telegraph Co., Phila- 
delphia—David Brooks. 2 
Bradley Electric Power Co., New York—C. 

S. Bradley. 

Brush Electric Co., Cleveland, Ohio—C. C. 
Curtis, S. M. Hamill, jr., Cleveland ;. W. 
F Swift, New York. 

Brush Electric Light Co., Rochester, N. Y. 
—Geo. A. Redman. 

Brush Electric Light and Power Co., Cleve- 
land, O.—H. C. Cooke. 

Brush Electric Light Co., Buffalo, N. Y.— 
C. R. Huntley, secretary and general man- 
ager ; J. C. Weber, superintendent; H. H. 
Humpbrey. 

Brush Electric Light Co., Philadelphia—A. 
J. DeCamp, M. D. Law. 

Buston Electric Protection Association, Bos- 
ton—Geo. W. Adams 

Bridgeport Electric Light Co., Bridgeport, 
C..—H. D. Stanley, J. M. Orford. 

Brush Electric Light Co., Detroit—Wells 
W. Leggett. 

Baxter Motor Co., Baltimore—J. F. Morri- 
son, manager; W. H. Harding, secretary, 
Baltimore; Norman McCarty, Brooklyn: 
Frank Ridlon, Boston. 

Bentley-Knight Electric Railway Co., New 
York.— R. W. Blackwell. 

Brush Electric Co., Pomeroy, O.—E. 8. 
Trussell. ° ni 


Central District and Printing Telegraph Co , 
Pittsburgh—Henry Metzgar, W. G. Hoh- 


mann. 

C. & C. Electric Motor Co, New York— 
H. L. Lufkin, Geo. W. La Rue. 

Citizens’ Electric JI]. Co., Brooklyn, N. Y. 
—E. F. Peck, superintendent. 

Callender Insulating & Water-Proofing Co., 
New York—W. M. Callender and A. W. 
Butterworth. 

Campbell Electrical Supply Co., Boston — 
Frank E. Clark, Boston; C. I. Hague, 
New York. 

Central Electric 
McKinlock. 

Cuyahoga Falls M’f'g Co. Cuyahoga Ohio. 
—E. L. Babcock, New York. 

Council Bluffs Electric Light Co., lowa— 
‘Thos. Officer. 


Co., Chicago—Wm. H. 


Danbury Electric Light Co.—E. Wightman, 
Danbury, Conn. 
Detroit Electrical Works.—W. A. Jackson. 
E. 
Edson Pressure Recorder.—Jarvis B. Edson, 
New York. 
Electrical Supply Co.—Fred. De Sand, 
Chicago, Ill. . 
Eastern Electric Cable Co.—H. H. Eustis, 
Boston. 

Edgerton Electric Motor Co.—N. H. Edger- 
tou, Philadelphia, Pa. 

Eddy Electric M’f'g Co., Hartford.—A. D. 
Newton, M. E Baird. 

Electric Construction & Supply Co., New 
York.—F. E. Kinsman. 

Excelsior Electric Co.—F. W. Horne, Chi- 


cago. 
Elizabeth, Morristown & Passaic Electric 
Light Co.—Henry W. Pope, Elizabeth, 
N. J., president; James E. Brown, secre- 


tary. 

Electric Co. of Va., Norfolk.—Jas. L. Bel- 
ote, superintendent. 

Edison United M’f’g Co., New York.—W. 


A. Giles. 

Electric Light & Power Co., Steubenville, 
Ohio.—J. F. Flood. : 

Electric Gas Lighting Co., Boston.—Louis 
W. Burnham. 

ELEcTRICAL Review, New York.—Chas. W. 
Price, T. J. McTighe. 





Easton Electric Light Co., Easton, Md.— 
Chas T. Wrightson, secretary. 
Electrical Engineer, N. Y.—Geo. M. Phelps, 


jr. 

Electric Car Co. of America, Phila.—A. 
Reckenzaun, London. 

Electric Light & Power Co, Carbondale, 
Pa.—Jno. W. Aitken. 

F. 

Ft. Wayne Jenney Electric Light Co., Ft. 
Wayne, Ind.—R. T. McDonald, M. M. 
Slattery, Rob. Mackie, W. W. Simons, Ft. 
Wayne; W. J. Buckley, Chicago; G. A. 
Wilbur. Philadelphia. 

Faraday Carbon Co., Pittsburgh.—D. D. 
Dickey, J. F. Armstrong, Pittsburgh; 
Geo. F. Porter, Philadelphia. 

Forest City Electric Works, Cleveland.—Ww. 
B. Cleveland. 

Frisbie & Co. (Clutch Pulleys). — New 
Haven.—Wm. M. Frisbie. 


G 


Greeley & Co., The E. 8., New York—F. A. 
Magee. 

Globe Carbon Co., Cleveland—M. A. Davitt. 

Gleason Mfg. Co., E. P., New York—Wm. 
F. Cullen, 

Gas and Electric Co., Binghamton, N. Y.— 
Jobn Anderson. 

Geneva Non-Magnetic Watch Co., New York 
—Addison Conkling and Robt. 8. Hubbell. 

Giles Anti-Magnetic Shield Co., Chicago—C. 
K. Giles. 

H 


Hill Clutch Works, Cleveland—H. M. Hill. 

Holmes, Booth & Haydens, New York—J. 
L. Barclay, Chicago. 

Hafner’s Anti-Friction Drive for Dynamos, 
New Brighton, Pa.—John N. Hatner. 

Hawkeye Electric Co., Chicago— W. M. Tal- 
cott. 

Hammond Electric Light Co., Pittsburgh, 
Pa.—W. H. Miller. 


I. 
Insulated Wire, Philadelphia—Alfred F. 
Moore. 
Indianapolis Jenny Co., Indianapolis—Brain- 
ard Rorison. 
J. 


Jarvis Engineering Co., Boston, Mass.—J. 
N. Pratt, New York.—Col. Glazier, Chi- 
cago. 


K. 
Kansas City Electric Light Co., Kansas City, 
Mo.—E. R. Weeks. 


Keystone Light and Power Co., Philadelphia 
—Geo. T. Gwilliam. 


L 


Lima Electric Light and Power Co.—J. L. 
Melvon, Lima, O. 

Lord’s Boiler Cleaning Compound—J. E. 
Doughty, Phila. 


Minnesota Brush Electric Co., Minneapolis, 
Minn.—S. 8. Leonard. 

Mendota Electric Light Co., Mendota, I1].— 
L. R. Curtiss. 

Modern Light and Heat, Boston—R. F. Ross, 
A. V. Garratt. 

Morristown Electric Light, Heat and Power 
Co., Morristown, N. J.—Geo. E. Voor- 


hees. 
Munson & Co., Chicago—J. H. Shay. 


N. 

National Carbon Co., Cleveland, Ohio—W. 
H. Lawrence, Webb. C. Hayes, J. S. 
Scoville, C. D. Smith, Eli 8. Sanderson. 

Narragansett Electric Lighting Co., Provi- 
dence, R. I.—O. B. Bird. 

N.Y. Electric Construction Co.—F. G. Cart- 
wright. 

National Conduit M’f’g Co., New York— 
James P. McQuaide, Edward S. Perot. 

Nashville Light & Power Co., Nashville, 
Tenn.—Jos. Wills. 

North Attleboro Electric Co., North Attle- 
boro, Mass.—L. W. Dillon. 

New York Insulated Wire Co., New York 
—J. W. Godfrey, David H. Smith. 

National ry Bending Co., New Haven— 
Simeon J. Fox, F. L_ Bigelow. 

New York World—C. 8. Murphy. 


O. 
Okonite Co., New York—W. L. Candee, 
Geo. T. Manson. 
Ohio State University—Arthur Hartwell, Co- 
lumbus, O. 


P, 
Phoenix Glass Co., New York—A. H. Pat- 


terson. 
Plainfield Electric Light Co., Plainfield, N. 
J.—W. H. Moore. 
Parker-Russell Mining and Manufacturing 
a i Louis—George W. Parker, D. R. 
ussell. 


Q. 
Queen City Electric Co., Cincinnati—A. R. 
Foote, L. W. Davis. 


R. 
Royce & Marean, Washington, D. C.—Fred. 
W. Royce. 
Railway Telegraph Supply Co., Chicago.— 


M. A. Knapp. 
ae Electric Co., Montreal—W. R. Kim- 


Kuseell Engine Co., Massillon, Ohio—C. A. 

ates. 

a Sons, John A., Co., Trenton, N. 
J.—W. E. Finck; Pitisburgh—J. C. Kay. 








S. 

Sprague Electric Motor Co., New York— 
H. McL. Harding. 

Shultz Belting Co., St. 
Shultz. 

Sperry Electric Co., Chicago—Elmer A. 
Sperry. 

Standard Light and Power M’f’g Co., Mont- 
_pelier, Vt.—E. D. Blackwell. 

Simplex Electrical Co., Boston—A. F. Ma- 


Louis—J. A. J. 


son 

Schuyler Electric Co., Middletown, Conn.— 
Chas. E. Dustin, vice-president; J. A. 
Dalzell, general superintendent. 

Syracuse Electric Light and Power Co.—A. 
P. Seymour, superintendent. 

Standard Underground Cable Co —F. E. 
Degenhardt, Chicago—G. L. Wiley, New 
York. . 

Solar Carbon M’f’g Co., Pittsburgh—F. B. 
Laughlin, Pittsburgh ; C. B. Curtis, Chi- 


cago. 

Standard Carbon Co.—W. H. Boulton, J. 
B. Crouse, Cleveland. 

Sawyer-Man Electric Co., New York—C. H. 
Barney, New York; P. H. Alexander, 
Boston. 

Standard Electric Time Co.—C. D. Warner, 
New Haven, Ct. 

Southwark Foundry and Machine Co., Phil- 
adelphia, Pa.—James D. Pentz. 

Swan Lamp M’f’g Co., Cleveland, Ohio— 
Samuel E. Cox. 

Thomson -Houston Electric Co., Detroit, 
Mich.—J. E. Lockwood, general mana- 


ger. 

Thomson- Houston Electric Co. (parent), 
Boston, Mass.—E. W. Rice, jr.. Geo. 
Washington Davenport. W. A. Boland, 
A. L. Roher, Boston; T. P. Bailey, Chi- 
cago. 

Thomson-Houston Carbon Co, Fremont, 
Ohio—W. R Caulkins. 

Thomson-Houston Electric Co., Petersburg, 
Ind.—Chas. D. Wright. 

The Hilectricaul World, New. York—T. C. 
Martin, C. E. Stump, Jos. Wetzler. 

Thomson-Houston Electric Co., Janesville, 
Wis.—Pliny Norcross. 

Thomson - Houston Electric Co., Omaha, 
Neb —Winot Tirrill. 

Thomson-Houston Electric Co., San Fran- 
cisco—Samuel H. Taylor. 


U. 

U. 8S. Electric Lighting Co., New York— 
Henry Hine, B. B. Nostrand, jr. 

U. 8. Illuminating Co., New York—E. T. 
Lynch, jr. 

Utica Electric Light Co., Utica, N. Y.—Jas. 
C. DeLong. 

United Elec'ric Light Co., Springfield, Mass. 
—Alex. P. Wright. 

U. 8. Electric Light Co., Philadelphia, Pa. 
—Lewis R. Schultz. 

Union Electric Co., Pittsburgh, Pa —H. G. 
Bauman, manager. 


Westinghouse, Church, Kerr & Co.. New 
York—Walter C Kerr, Isaac H. Davis, 
New York; H. E. Longwell, Chicago. 

Wyckoff Pipe Co., Williamsport—Frank O. 
Wyckoff. 

Western Electric Co.—Geo. L. Beetle, John 
Youag, Chicago. 

Wainwright M’f’g Co., Boston—C. D. Wain- 
wright, Bostou, Mass. 

Westinghouse Electric Co.—H. M. Byllesby, 
F. 5. Smith, Frank H. Cole, Pittsburgh, 
Pa ; F. H. Tidnam, Philadelphia. Pa. 

Western University of Pennsylvania, Pitts- 
burgh, Pa.,—A. E Frost. 

Washburn & Moen M’t’g Co, New York— 
Richard C. Smith. 

Westinghonse Lamp Factory—A. L. Reine- 

. man, superintendent. 

Westinghouse Air Brake Co., Pittsburgh, 
Pa.—S. Howard Sprague, secretary. 


Personal, 

Barton, 8. E., Boston, Mass.—New Eng- 
land Insurance Exchange. 

Biiss, 8 E., Chicago. 

Connolly, Thos., Wadibeuse, D. C.— 
patent attorney. 

Black, H. M. Pittsburgh. 

Dee. James R., Houghton, Mich. 

Forbes, Prof. Geo., London, England.— 
Electrical Engineer. 

Hayes, Harry, Newark, N. J. 

Mead, Morris W., Pittsburgh, Superin- 
tendent of Bureau of Electricity. 

Mix, E. W., Columbus, Ohio. 

Moses, Dr. Otto A., New York, Electri- 
cal Engineer. 

Sawai, Kiyoshi, Tokio, Japan—(on tour 
of a? 

Smith, Jesse M., Detroit, Mich., Electri- 
cal Engineer. 

The Officers for 1888-9. 
President—Samuel A. Duncan, Pittsburgh. 
First Vice-President—E. R. Weeks, Kan- 

sas City, Mo. 

Second Vice-President—A. J. DeCamp, 
Philadelphia. 

Secretary and Treasurer—(To be appointed 
by the president. ) 

Executive Committee — Otto A. Moses, 
New York, chairman: J. F. Morrison, Balti- 
more; E. T. Lynch, jr., New York; E F. 
Peck, Brooklyn; Frank Ridlon, Boston; T, 
C. Smith, Pittsburgh. 
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The Underground Question, 





(Continued from Page 5.) 


Mr. Wricut: I have one arc light line 
underground, but not connected. 

Mr. Eustis: I would hke to ask Mr. De 
Camp whether there has been any trouble in 
Philadelphia from depression of the ground 
causing chafing of the cables?—a matter that 
has occurred to my own knowledge in under- 
greund work. 

Mr. DeCamp: I am very sorry that Mr. 
Smith is not here; he could answer that ques. 
tion; but I will say that I do not believe that 
anything of that kind has been discovered or 
realized to any serious extent, because I 
think he would have mentioned it. On the 
contrary, he has frequently made the state- 
ment to me that some wires which we have 
displaced that were occupying a convenient 
duct in the conduit came out, to all appear- 
ances, as good as they were when put in. 

Mr. Eustis: I would like also to bring up 
that other matter that has been refe’ to, 
and that is in regard to the static charge or 
discharge whereby the insulation of the 
cables is ruptured. Now in the matter of a 
lead-covered cable, we have there the best 
conditions, of course, of a condenser, that is, 
the inside conducting wire, the insulating 
material, and the outside lead covering in 
close connection. Now if a static charge 
takes place, the cable itself being a condenser. 
the longer it is and the better the insulation 
of the cable, the better the condenser, until 
you would get a very heavy charge. its total 
length. If there happens to be one weak 
spot in it, the whole force would be expended 
on breaking it at once. A number of gen- 
tlemen have spuken to me with regard to the 
puncturing by the discharge—that it always 
discharges directly through the lead. With 
a mass of lead around the outside, we would 
naturally suppose that the electricity would 
travel along the lead rather than directly 
through it, because oftentimes the lead is not 
in direct connection with the ground at that 
particular point. Now the question comes 
here, does it go through? Is it true that the 
static charge has a persistent in one particu- 
lar direction rather than near the line of 
greater conductivity? I, for one, should like 
to hear from those who have had experience 
in that direction. 

Mr. Locxwoop: I would like to ask the 
gentleman who has just taken his seat, 
whether the result described was not brought 
abeut by the fact of the heat evolved at that 
point, by the connection having melted, the 
lead leaving a bare space not covered, and 
having simply given the appearance of the 
electricity having passed througb. 

Mr. Eustis: That is a point I cannot an- 
swer. The thing was simply mentioned to 
me. As I understand it, however, the same 
thing has occurred in iron pipes where the 
wires were laid ina mass of insulating ma- 
terial; that the same rupture has taken place, 
forming, as it were, a very smail hole directly 
through the iron pipe, burning it out, and at 
the same time that that was done, it did not 
seem to be due to the fact of poor insulation, 
so to speak, at that one particular point. It 
seemed to me more due to static charge. I 
have also heard it stated that this usually oc- 
curs where the underground system is used 
in connection with the overhead, not where 
an underground system is used exclusively. 

Mr. Gwiiir1aM: This question as to the 
condensation of underground cables I think 
can be answered. I am not anelectrician; I 
am a civil engineer, and I have had quite a 
large experience in laying underground ca. 
bles. We have personal supervision of all 
the cables laid by the Keystone Light and 
Power Company, of Philadelphia, and per- 
sonal supervision of the making of their con- 
nections and joints. That, I think, is where 
the difficulty has originated in the past—bad 
connections. We have put down lines of 
double conductor cables for the alternating 
system that only have a covering of lead over 
the whole of it. They have run successfully 
for nine months, without the slightest trouble 
from them. I think, if the question of con- 
densation occurred, it would occur in there, 
where the two wires were so closely together. 

Mr. Locxwoop: In regard to the conduc- 
tors used by the companies doing lighting in 
London, while I was there during the years 
1881 and 1883,I had been informed, I 
stated this morning, that they were twice or 
three times renewed, and that I thought, at 
that time, they were using the best cables 
manufactured. The cables used by the 
Anglo-American Brush Company, of London, 
were manufactured by the India Rubber and 
Gutta Percha Telegraph Cable Company, 
Limited, of London. After the first two 
burn-outs, I do not think it stands to reason 
that they would put in athird cable of an 
inferior quality; and if, as Prof. Forbes 
said, the first two cables were gutta percha, 
while the quality they now consider the best 
insulator is india rubber, I think that this 
firm would have put in whatever they con- 
sidered the best; and my information I ob- 
tained from the president of that company, 
while ordering cable from him for our now 
company. He told me they had twice re- 
moved the other company’s cables. He said, 
** We are now supplying a third cable to do 





their work, and we hope this cable will do 
the work.” And it was to find out whether 
the last had successfully accomplished this 
result that I put the question this morning to 
Prof. Forbes. In regard to our work in 
Detroit I would say that we have there the. 
Dorsett conduit, laid before I went to that 
city, and the Thomson-Houston wires. The 
majority of the wires—four-fifths, probably 
—were eighteen months ago laid in that 
conduit. They were the Callender wire. 
We had, from the outset from my con- 
nection with that company, trouble with 
these wires. We had them largely from 
single grounds. They were never ab- 
sent. But I do kpow that grounds on cir- 
cuits resulting in a partial short- 
circuiting of the circuit were difficulties 
that we had very frequently. One night, 
especially, I remember, before either end of 
the circuit entered the conduit, we had the 
central portion of the circuit cut out, so that 
the lights on that portion were simply red. 
The lights on the end portions, where the 
wires were overhead, were to their full 
brilliancy. We found, on investigation, 
that one of the troubles was water within 
the conduits, and that was something, I 
found, from which they were never free. 
The other troubJe in this case was in one of 
the iron pipes leading out of the conduit to 
one of the buildings in which we had lights. 
Now we had, during my connection there, a 
great many troubles of that kind, and we had 
them so frequently that we gradually substi- 
tuted aerial wires for underground wires 
Our trouble now, compared with what we 
used to have when the wires were under- 
ground, is, comparatively speaking, nothing. 
Mr. Srru, of Detroit: We have heard a 
great deal about the number of accidents 
that have occurred in underground conduc- 
tors. Now if we are to condemn a system 
of underground conductors by the accidents, 
what becomes of tbe whole electric light 
system? The whole history of electric light- 
ing, and in fact the whole history of any in- 
dustry, is built up on the experience of acci- 
dents and failures. We have heard a great 
deal about the failures; we bave not heard a 
great deal about the successes. We know 
that incandescent lights are doing good 
work to-day. What were they doing five 
years ago? What were arc lights doing 
five years ago? We have an arc light to-da 
which is steady ; a man can read by it. e 
could not read by an arc light five years ago. 
We bave incandescent lights to-day that will 
last for 1,000 hours and consume 50 watts of 
energy. What could we have done even a 
year ago in that respect ? So far as any ad- 
vancement is to be made in any branch of 
electric lighting it must be done by profiting 
by the good experience as well as by the bad 
experience of the past. Now in regard to 
the shunting off of the current and discharg- 
ing the field magnets into the wire, that 
certainly throws an immense strain on any 
system, and the discharge of static electricity 
does exactly the same thing as the water 
hammer in water distribution. You set a 
faucet running and then turn it off quickly, 
and you have the whole system jarring and 
trembling, and oftentimes breaks are made 
in that way. There is no difficulty in over- 
coming it, because we have found out how 
to do it; so we will find how to prevent 
static discharges and discharges from field 
magnets or dynamos, from puncturing the 
insulation. In regard to the Girard College 
installation we have learned that part was put 
into hot conduits ; part of it is laid in com- 
mon wooden pipes under the ground. 
Sometimes it is exceedingly hot and some- 
times it is cool in the summer by the circula- 
tion of air. That only proves to me, gentle- 
men, that the underground system is, if 
sat put in, able to withstand all these 
difficulties, and the only trouble that is cited 
in connection with the Girard College plant 
was a leakage at the joint, and there comes 
the question again, as I said, and I think I 
will not be contradicted, that 90 per cent. 
of all the failures that have taken place in 
underground conductor or any kind of con- 
ductors have been at the jvints. The 
question has been raised about short circuits 
between the conductor and the lead. Cer- 
tainly when the lead conductor is laid in the 
wet ground, the lead is a conductor and the 
ground is a conductor. Why is the lead any 
worse than the ground? The ground is gen- 
erally considered a pretty good conductor. 
The telephone and telegraph people use it for 
their returns entirely, and they use it be- 
cause they do not get any resistance. There- 
fore it is the best conductor they can get. I 
pretend to say that the lead casing on the out- 
side of a thoroughly insulated conductor is no 
worse than a thoroughly insulated conductor 
laid directly in water or directly in damp 
ground. Wehave heard about the short cir- 
cuits from the line tothe case. I suppose 
some persons have heard of short circuits 
between telephone wires and district tele- 
graph wires. We have heard about lead- 
covered cable being a failure in a great num- 
ber of places. In certain places it is pro- 


hibited by the underwriters. Such cable I 
have seen a good deal of. I have seen quite 
a good deal of it where the lead casing was 
barely 7; of an inch thick, and was nailed 





up very securely to a brick wall with double- 


pointed tacks. y 7 
itup. One way of making joints in such 
conductors is to strip the joints, twist the 
wire together and let it go at that—some- 
times put a little tape on, but that is not 
always considered necessary. So it is 
with the iron casing. An iron casing is 
a conductor just the same as lead. he 
ground is just as good conductor as either of 
them. And I take the position that when a 
conductor is put into a duct, that just as good 
insulation could be used when it is put into 
the duct as if it were laid directly in the 


ground or directly in the water; and I also| P 


take the position that a lead covering or an 
iron covering or a tape covering, or whatever 
protection is put on the outside of the insu- 
lation, is simply put there for mechanical 
protection; that the insulation must be be- 
tween the mechanical protection and the 
conductor, and must be put onin such a way 
that the conductor cannot eventually melt 
down through the insulator and come in 
contact with the casing. Now it seems to 
me that there are certainly a number of 
thoroughly good insulations that have been 
tried that won’t run, if they are properly 
put on with textile fabrics, such as tape or 
braid, so that the insulation can be held on 
to the conductor, and then, after it is thor 
oughly held on and thoroughly insulated, 
that the whole thing shall have a casing of 
some kind, whether lead or iron or what not 
—simply a casing on the outside of all of it, 
that shall be a mechanical protection. This 
sounds like a very expensive cable. It cer- 
tainly is. But is it a greater expense, for 
the amount of light and for the return given. 
than the gas mains of a large city? Do not 
the gas companies invest twice as much cap- 
ital for the amount of lighting as is invested 
in any electric light station in this country? 

Mr. DeCamp: I do not want to go on the 
record as opposing the underground system 
to the extent of making apy effort for its 
ultimate accomplishment. But all that Mr. 
Smith says, and all that people say here, 
comes right back to that one thing—a per- 
fect insulation. Now that is what I claim 
we have not yet discovered. Where you 
put it underground you put it out of your 
reach, It is not like where you have a wire 
overhead where you can go right to the im- 
perfections and correct them. I do not 
mean to say that we are not subject to those 
annoyances of grounds and crosses on over- 
head wire, but we can go and remove them. 
We cannot when our wires are underground 
I have understood that the amount of busi- 
ness to be done over a telegraph wire is lim- 
ited to the nnmber of minutes they can use 
that during the day. 

Mr. T. C. Surra : If the alternating system 
had been let go because a year ago at the con- 
vention we were shown some pretty experi- 
ments to demonstrate that converters would 
burn out three weeks after they had been 
put up, there would be 100,0:0 less incan- 
descent lamps in the country to-day. If we 
are to abandon experiments to put our wires 
underground, because a large number of the 
attempts to do so have been failures, we had 
better go out of the business. 


Mr. DeCamp: I do not recall to mind a 
single one of our troubles with underground 
wires. 


Mr. Law: We never have had a joint 
give out. 

Mr. Wricut: Then you must have a 
perfect insulation around your joints. 

Mr. Smiru, of Detroit: I do not know 
but that I made the statement that the faults 
were directly at the joints. I think they are 
directly traceable to the joints. If a lead- 
covered casing or any other kind of a casing 
is brought up to the surface and simply the 
lead casing taken off, the insulation exposed 
and taken off also a little and the wire 
exposed and a connection made on to it to 
go to an aerial, and the insulation is left so 
that it can absorb mositure, it will gradually 
creep in between the insulation and the cas- 
ing, and you don’t know where it is going. 
It may go in a foot or it may go in ten or 
fifteen feet. The fault will come wherever 
the moisture strikes a flaw in the insulation. 
In regard to the earning proportions of a 
gas pipe, and earning pr. portions of an elec- 
tric light wire, it seems to me they are en- 
tirely similar. You have got wire in one 
case and pipe in the other. You have got 
the potential] in it. If you do not get it out 
it is your own fault. 


Mr. Leecert : In the case of pipe you can 
count in getting your gas. With the other, 
you cannot count on getting your electricity. 

_ Mr. Smitn, of Detroit: I do not see that, 
sir. There are faults in gas mains. You 
often see the streets dug up in the winter 
time to put a sleeve on a broken joint. I 
think you will find the streets dug up as 
many times for gas and water pipes as for 
electric lights, counting the same number of 
feet of wire of pipe. 

Mr. DeCamp: At the same time anybody 
can see the conditions will be similar when 
we reach a storage battery corresponding to 
a gas holder. There is where our trouble 
comes. 

Mr. T. C. SmirH: The best storage bat- 





tery, Mr. DeCamp, is a spare dynamo. 


That is one way of putting 





Electrical Converter. 


Mr. E. N. DicKERSON, JR., is the patentee 
of a system of electrical conversion, illustrated 
on page 5. In his patent he states : 

No. 877,862. System of Electrical Con- 
version. E N. Dickerson, jr.: 

By my attachment I can take from an or- 
dinary non-reversing high-tension current 
electricity which will serve to furnish a low- 
tension reversing current in the house or lo- 
cality where it is desired to use it. I accom- 
lish this result by combining an electrical 
converter of a type known as the ‘‘Westing- 
house converter” with a reversing motor 
which controls the polarity of the main 
circuit, and which is located at the point 
where it is desired to take off the branch 
circuit. 

A high-tension current flows out upon the 
circuit a, and returns to the generator by the 
circuit &. By the switch Z it passes to the 
spring M; thence by the circuit 6 c p h k it 
passes through the motor (, which is operat- 
ed by its own commutator P, in the usual 
manner. On the shaft of this motor is ar- 
ranged the double reversing commutator 
B B, the sections of which are alternately 
connected, as shown, one set of sections 
being connected with the circuit d and the 
other with the circuit 7. The commutator 
springs are made just broad enough to lap 
two sections, so as to prevent the breaking 
of the current, and these commutator springs 
A H connect with the circuits e f, which go 
to the Westinghouse converter D. 

It is ohvious that the current upon the cir- 
cuits e f is a high-tension reversing current, 
and therefore will operate the converter D, 
which further converts a reversing high- 
tension current into a reversing low tension 
current which passes out in the secondary 
circuit 0, and may be used to light the in- 
candescent light A. -This converter and 
motor are supposed to be located together, 
by preference without a house, and the cir- 
cuit 2 o enters the house. 


————_+o—__—_- 
OUR BOSTON LETTER. 





(From a special correspondent of the ELECTRICAL 
REVIEW.) 


Col. Keller, of Newton, Mass., appears to be 
the pioneer in the field of electric sleigh light- 
ing. A small storage battery placed under a 
seat furnishes power for two eight candle 
power incandescent lamps which give a very 
bright appearance to the s'e‘'gh. The Bristol 
(England) Times and Mirror of recent date 
says: ‘‘ Electricity is soon to be put toa novel 
use. A numberof wealthy gentlemen in New- 
ton, Mass., are about to apply electricity to 
lighting their sleighs in winter, and at other 
times to their closed and open carriages. 

The ‘‘Temporary Connections” sign has 
been removed from the wall of the Edison 
Illuminating Company’s station, and the 
bright copper connecting rods, long even 
rows of resistance boxes and equalizers pre- 
sent avery neat appearance. 

Mr. George W. Mansfield, well known in 
electric motor circles, read a very interesting 
paper before the mining engineers on ‘‘ Elec- 
tric Motors and their Applications to Mining 
Engiveering.” The discussion following was 
very interesting. 

Some Connectcut electric light men, after 
reading the Edison ‘‘Red Book,” say they 
‘‘are very thankful to the Edison Company 
for so long allowing us to breathe their air 
and walk on their earth.” 

Mr. H. H. Cutler, of Newtonville, has 
been experimenting with an arc lamp on the 
secondary circuits of some transformers. 
He says that he thinks in a short time he will 
be able to place a few lamps in that manner, 
and he will be able to do some very nice 
work, as with the low tension the wiring 
may be concealed. 

Mr. Charles L. Ireson reports increasing 
business. His self-adjusting link belt is cer- 
tainly giving excellent results. 

The Thomson-Houston Electric Company 
have recently taken orders for about 5,000 
incandescent and over 200 are lights in New 
England. Many of the incandescents are to 
run from their new alternating current 
system. 1. W. 8 

Boston, Feb. 28, 1888. 

Se 

The executive committee held its first ses- 
sion at noon Monday, and elected a number 
of new members and transacted a great deal of 
routine business. There is much more hard 
work connected with the management of this 
association than the committee gets credit 
for from the Electric Light Men. 
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DISCUSSION IN THE CONVENTION OF ELEC- 
tric Light MEN at PiTTsBpuRGH, FEB. 
RUARY 22—PRAcTICAL REMARKS OF MR. 
HARDING. 





After the reading of Dr. Liebig’s paper on 
‘Electric Motors,” published in our last is- 
sue, discussion occurred as follows, Prof. 
Reckenzaun being called on first. 

Pror., RECKENZAUN: I feel very much in- 
terested in Dr. Liebig’s paper, but [ am 
afraid that the formulas which be worked 
out on the blackboard are not sufficiently 
practical for every day use. In the course 
of my experience in constructing motors and 
testing them, I have found that neither Dr. 
Froélich’s, nor Dr. Hopkinson’s, nor any of 
those elaborate theories have satisfied the 
conditions. Now, if any one attempted to 
construct a motor on the formulas which Dr. 
Liebig gave us this afternoon, he would sim- 
ply get into a fearful maze. He has first of 


ali to ascertain several constants, and where- 


is he going to get these constants from to 
commence with? He will not find them in 
any text-book. He will only be able to as- 
certain those eonstants by actual experi- 
ment; and as soon as a man begins to experi- 
ment and spends thousands of dollars, he 
does not want any more formulas at all, but 
he can go right away and construct motors 
according to experience. Now, these things 
are very pretty and very useful to examine 
after the motor has been constructed, or 
after two or three motors have been con- 
structed, to examine the relative value or 
efficiency of each. But until the motors 
have been constructed, those formulas are 
absolutely of no practical value. I thought 
when I heard that Dr. Liebig was going to 
read a paper on motors, that we, as practical 
men here, should get some practical figutes. 
With the exception of the resumé which Dr. 
Liebig gave with reference to the number of 
motors in actual use, the rest of the paper, 
although very interesting, and very cleverly 
drawn up, is of no practical value. Now, I 
would like to suggest one or two simple for- 
mulas which can be applied to the construc- 
tion of motors. They are not my own ip- 
vention, but they have been made by Mr. 
Kapp, of England, who is probably known 
to many of you theoretically, as he has 
written the most interesting and most practi- 
cal book on the transmission of power. 
will put some formulas on the blackboard 
which will be applicable to both motors and 
dynamos, and you have only two constants 
to contend with. Now, as Dr. Liebig told 
us, the magnetic circuit can be treated in the 
same manner as the electric circuit. That is 
to say, the magnetic induction varies with 
the length of the circuit and the sectional 
area. Now, if we take the magnetic circuit 
of a motor, or a dynamo, as the case may be, 
there we have an armature—ap iron ring 
I am now only considering the iron. Now, 
we have here a magnetic circuit ranging 
around the field magnet, across the air space 
through the armature and back. The longer 
this magnetic circuit, the greater will be its 
resistance. But that magnetic circuit must 
be of a certain length in order that we can 
get a certain amount of wire uponit. Now, 
Kapp calls the section of this iron ring a; the 
length of it 6. He calis the magnet core A, 
and the width of it is B. He calls the length 
of the magnetic circuit in the field magne 
, and the length of the armature circuit J. 
Then he goes on and ascertains the total 
magnetizing power. FP is the number of 
ampere turns for the field magnets. He di- 
vides P by constant 1,414, which is the re- 
sistance of the air space per inch between 
the iron of the armature and the iron of the 
pole-piece. Delta stands for the distance— 
the air space between. This is divided by 
beta—that is, the length of the air space 
from here to there [indicating] multiplied by 
b, which is the length of the armature core, 
plus the length of the armature core 
divided by the sectional area, plus twice the 
length of the field magnet core divided by 
the sectional area. This gives us a number 
which we can utilize afterwards in finding 
the electromotive force of this machine. 
Knowing all these figures by actual mea- 
surement, we can get the electromotive force 
which this armature is capable of generat- 
ing. H A equals Z which we have already 
ascertained by aciual measurement, or by 
the measurement of our drawing, multiplied 
by which M 7’ then gives us the number of 
terms of wire of the armature multiplied by 
n, which is the number of revolutions we 
want the machine to run at. 

This formula you will find is applicable to 
almost every case. I merely mention this, 
thinking it may be of interest to those mem- 
bers of the association who make it a busi- 
ness to construct motors, or use motors, or 
would like to investigate the subject more 
deeply. 

Of course I have been accustomed to the 
slow, humdrum way of doing business in 
England. You have probably twenty times 
as many motors in this country at work for 
all sorts of industrial purposes that we have 
in England, and I feel the time is coming 





when small steam engines will be entirely 
supplanted by electric motors. because now, 
as we can construct motors with a» efficiency 
of 75 to 85 per cent.—commercial efficiency, 
I mean—it is perfectly natural that there 
should be great economy in using large steam 
engines to distribute the power and run ma- 
chinery by electric motors. Now, for any 
cases where central stations can be put up, 
small steam engines will soon find their occu- 
pation gone. 

Mr. Brapiey: Will Mr. Reckenzaun 
please give us the place where that is found, 
if he remembers it? In what publication 
will that be found? 

Mr. REoKENzaun: This will be found in 
some back number of the London Electrician. 
You can also find it in the transactions of 
the Society of Civil Engineers of London of 
about two years ago, and e will find a por- 
tion of it 1n Kapp’s book on the Electrical 
Transmission of Power. 

Dr. Lizpie: It seems to me that this 
formula which Mr. Reckenzaun has given, 
and which is certainly a very practical one, 
does not differ to any material extent from 
the Hopkinson formula. 

Mr. RecKENzAUN: That is the beauty of 
it. 

Dr. Liesie: This quantity Z corresponds 
with the quantity which was estimated by 
Hopkinson in the equation I wrote down. 
All we bave to do is to refer to Hopkinson’s 
curves or Ewing’s curves. JZ represents the 
length of the magnetic circuit, just as Z 
represents it here. In the case of the air 
space in the armature, we rub out this F, 
which represents the function, and we rub 
out 1. In that case the magnetic induction 
and the magnetic force are the same. In 
that way you can construct a curve which 
it seems to me is extremely accurate. 

Mr. Harprine, of New York: In regard to 
certain practical points, we all want to know 
how much money we can make by selling 
electric power. Now, possibly a few figures 
which are the reports from about 80 sta'ions 
which are now selling the electric current 
for power may be of interest. It is impossi- 
ble to fix the price for any motor of any 
given size. That is to say, you cannot take 
a five horse power motor and charge $500 a 
year. That, you will see a little later, is not 
possible. All of you, in trying to sell electric 
power, have met that difficulty. The first 
thing to do is to divide all the classes of in- 
dustries you intend to supply, say, into two 
or three classes: First, constant use. If you 


I}are running a ventilating plant and charge 


about $120 for one horse power, that is con- 
stant use. You take next such things as 
printing offices and machine shops—all work 
of that kind, which we call partially inter- 
mittent. In that case the price has been es- 
tablished—and it would be well, I think, to 
have a price throughout the country, in order 
to settle difficulties as to what the price of 
power should be, because the company seems 
to think that the one who is using the mo- 
tor wishes to have a very low price, and the 
one who is using the motor thinks the com- 
pany wants more than it is worth. First, be 
sure to sell the machine to the customer. 
Where motors have been rented, the result 
has not been satistactory. It has been tried 
by gas companies. Steam companies have 
tried renting steam engines, but the engines 
are never cared for, and are in wretched con- 
dition, and the same will be true of electric 
motors, and the repairs of the machines, after 
they have been run fora long time—not oiled 
and neglected, will move than eat up the 
profits. Take a half horse power motor: the 
average price seems to be $75 a year. Of 
course that is ten hours’ service. That would 
be equivalent to about two cents an hour 
which for sewing machines is not high. One 
borse, $120), two horse $200, three horse $270, 
five horse $425, seven and a half horse power 
$600, ten horse power $750, and fifteen horse 
power, and up about $70 perhorse power per 
year. If you sell 15 horse power at $70a 
year, the intermittent use will show a large 
profit. These data we have obtained in this 
way. On every machine running on the 
constant potential circuit of the Edison Com- 
pany in New York—also in other places— 
they put a meterand they examine the meter 
at the end of each month, and that data has 
been of great value, because we know ex- 
actly how much the customer is using. Take 
the third class, which is the elevator work, 
you will find that to be avery profitable 
source of income. In elevator work fora 
five horse power motor, you charge $300 a 
year. for a seven and a half horse power mo- 
tor $360. You can charge say about $400 
for a ten horse power. Suppose a man puts 
in a motor of five horse power for a small 
freight elevator—if, however, he has a very 
large platform he can use ten horse power 
once to take up a load—you will find he is 
not using so much current. Now from ac- 
tual tests, they have found in New York, 
that ona freight elevator charging at lamp 
rates, which is 1} cents for six candle power 
per hour—that is equivalent to $312 per 
horse power per year—the actual amount 
used very seldom exceeds $150 a year, which 
shows a very handsome profit indeed. If 
you calculaie that you are selling your 
power at the same rates as you are selling the 
lights, then if you can make ten per cent. by 





selling your current for four hours per day, 
if you can sell current for ten hours a day 
you are making two and a half times as 
much, or 25 per cent. possibly. These figures 
may help some of you in establishing the 
rates which you shall charge for power. 
[ Applause. ] 

Mr. Foote: I want to thank the last speaker 
for his remarks. He has told me exactly 
what I came here to find out. 


——_*-4e—___——__- 


Curative Electricity. 


A letter in the Review of last week, fcl- 
lowed by another in to-day’s issue from the 
pen of Mr. Lynd, brings us to the conclusion 
that it is high time the public should be 
made aware of the fact that all things are 
not what theyseem. For many years past 
the mysterious nature of electricity has been 
made the means of perpetrating a series of 
frauds upon the unsuspecting populace, 
and electricity as applied to curative pur- 
poses has, perhaps, been the greatest fraud of 
all. The number of persons trading upon 
the credulity of the people in this one branch 
alone is considerable; but how are they to 
be suppressed ? All we can say, and all we 
can do, will not avail one jot. Technical 
journals do not, as a rule, circulate amongst 
those who are most easily gulled, but, inas- 
much as our remarks may be reproduced 
here and there, we will briefly relate one or 
two circumstances in connection with the 
medical electrician’s calling which have just 
come under our notice. 

First we have a specimen of a galvano- 
generator, which is made thus: A small 
oval frame of abituminous nature contains 
a similarly shaped but smaller zinc plate or 
namented in relief with ‘‘lightning flashes.” 
Placed on this is a copper disk of similar 
shape, without any separating medium what- 
ever between them. The combination is 
perfectly dry, and we need scarcely say that 
the apparatus sent to us is absolutely useless. 
The second is a magnetic appliance which 
may bea so-called chest protector, or any- 
thing else. Sewn up in a semi-circular piece 
of silk, we find twelve feebly magnetized 
pieces of crinoline steel, and this is all; yet 
the price of the article is said to be thirty- 
five shillings. 

Noman of ordinary education could be- 
lieve that such devices as these can possibly 
effect any good in the human system ; yet. 
if we may judge from the advertisements of 
such goods, the sales must be enormous, and 
the vendors of these articles grow rich at the 
expense of weak-minded and highly imagina- 
tive individuals. We know that electricity, 
properly applied by a qualified practitioner is 
efficacious in many ailments, and numerous 
genuine cures are on record which have been 
entirely due to the galvanic current; but it 
must be remembered that electrical treat- 
ment may in some cases produce harmful 
results. Weare also aware that a French 
physician is said to have effected marvelous 
cures by working upon the imaginations of 
many of his patients who were inclined to 
place implicit faith in the virtues of magnet- 
ism. The Frenchman simply employed 
pieces of wood shaped like and made to rep- 
resent magnets, and with these simple and 
absolutely harmless objects he effected his 
purpose. 

Knowing this, what good cause could we 
serve by naming any of the gentry who so 
successfully trade upon the credulity of the 
public ? We have no doubt about the worth- 
lessness of the apparatus palmed off in the 
majority of cases, neither have our readers ; 
but if it ever became necessary to bring this 
matter into a court of law there is every 
reason to believe that many persons would 
be found willing to come forward and swear 
that they had derived incalculable benefit 
from the use of these so-called curative elec- 
trical appliances. This being the case, we 
do not see how the trade can be rooted out, 
or even diminished.—London Electrical Re- 
view. 


—_+2>-—___ 


——Mr. James D. Randall, of the Novelty 
and Electric Company, Memphis, Tenn., re- 
ports the electrical business growing rapidly 
in his city. 
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— Mr.C K. Giles, of Chicago, the in- 
ventor of the Giles anti-magnetic shield for 
watches, was a New York visitor last week. 


—— The new central station of the 
Allegheny County Electric Light Company 
is a splendid instance of solid progress and 
provision against future demands. It is one 
of the most substantial of the substantial 
structures which characterize the city of iron 
and steel, 


—— Among sights viewed by Pittsburgh 
visitors was the Observatory Hill Electric 
Railway, just started under the Bentley- 
Knight system. The difficulties of grades 
and curves are very severe, and call for quite 
a heavy duty. A great number of dele- 
gates visited the installation and took a ride 
on the cars, 


—~ The’ Westinghouse Electric Company 
are preparing to bring out a 50-volt 10- 
ampere arc lamp, adapted to be placed in- 
discriminately in their standard secondary 
or converter circuit in multiple are along 
with incandescent lamps. There should be 
a good field for such lamps, and it seems 
like a move in the right direction. 


—Mr. D.H. Louderback has accepted the 
position of general manager of the Chicago 
Edison Company. Messrs. Louderback, Fay 
and Sunny, all former telephone men, now 
control the lighting of the city of Chicago. 
The Edison company, with which Mr. Lou- 
derback will hereafter be identified, is said 
to have among its stockholders the largest 
number of heaviest capitalists of any com- 
pany ever formed in Chicago. 


—— The4H. P. Eddy motor exhibited by 
Mr. Newton,of the Eddy Electric Mfg. Com- 
pany, took the eye of Best & Co., printers, 
of Pittsburgh, and they bought it, and are 
now using it regularly in their establishment. 
Mr. Eugene Ingold, of Pittsburgh, has been 
appointed agent for this territory by the 
Eddy Co. 


The same gentleman is reported to have 
arranged for the introduction of the Slattery 
Induction System of the Fort Wayne Jenney 
Electric Light Company in and around Pitts- 
burgh. A central station is to be established, 
and it looks like hot water ahead, and possi- 
bly a cyclone of flying fur. 

—— There is a movement on foot among 
Eastern capitalists to re-open the Chengwato- 
na copper mines. These mines were opened 
several years ago by J. Bennet Smith, of 
Wilkesbarre, Penn., and vigorously pushed 
for two years. The company acquired a 
large tract of copper lands, extending from 
Snake to Kettle Rivers, and the outlook was 
favorable for a rich yield of metal. The re- 
cent advance in copper has turned the atten- 
tion of several capitalists to this point as 
being a very desirable locality from its geo- 
graphical situation for mining on an exten- 
sive scale. There is no doubt of the richness 
of the mines. 


—— Another death, chargeable, it is said, 
this time, to an alternate current, occurred 
in Buffalo on the 5th instant. The cast of 
characters and properties in the tragedy are : 
One horse, with wagon ; a colored man ; a 
telephone line, and somewhere else an elec- 
tric light wire with a ground contact some- 
where at the back of the scene. The play, 
as they say in the manual of arms, is exe- 
cuted in one time and two motions. In the 
first act the horse dies, and in the second the 
man. Time of representation, a few min- 
utes. A stock company of boys played a 
one-night stand at Memphis on the evening 
of the same day. A loose wire twisted 


around a pole attracted their attention, and 
they found they could have lots of fun by 
taking shocks—and they did. The play 
reaches a climax at the end of the second 
act, in a funeral cortege from the late resi- 
dence of one of the lads. A couple of days 
are supposed to elapse between acts, 
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The question of underground conductors 
of electric current is one which every person 
interested in electricity should study fairly 
and with a predetermination of solving. 

It is not purely an electrical question; in 
fact, the electrical part of it is far overbal- 
anced by the mechanical. 

There is no difficulty in finding an excel- 
lent insulating material, but the difficulty lies 
in the holding of this insulator on the con- 
ductor. 

Many substances are good insulators in dry 
places; some are good under water; some in 
damp places; and a few will stand acid and 
alkaline fumes and the ravages of sewer and 
illuminating gas; but how many will insulate 
under all these conditions combined, and, in 
addition, be substantial enough to withstand 
the mechanical injuries to which they are 
exposed when buried under the streets of our 
large cities ? : 

A few years ago wire wound around with 
a little cotton soaked in paraffine was thought 
sufficiently insulated until the insurance com- 
panies had a few losses, due of course to elec- 
tricity, and then we had underwriter’s wire. 

The name of this wire has sold hundreds 


of tons of it, but that does not prevent its t 


grounding a whole system when it comes in 
contact with the least moisture. 

It, however, marks one state in the evolu- 
tion of the perfect ineulation. 

There seems to be comparatively little dif- 
ficulty in making a cable that will carry high 
potential currents when constantly sub- 
merged. 

The conditions are substantially the same 
at all times. There are no alternate changes 
of moisture and dryness; no great changes 
of temperature ; and very little of the de- 
structive action of gases. 

The conditions of the underground con- 
ductor are very different. 

Here the conductor is dry, then wet; it is 
frozen, and again thawed; it is attacked by 
sewer gas, and the corroding action of water 
leaching through the accumulated filth of 
the street; it is subject to the destructive 
action of the leaking gas and steam pipes, 
and finally, but not the less surely, to the 
ruthless ‘‘ ditch digger.” ; 

These are certainly formidable obstacles, 
but a number of them have already been 
overcome, and the others must be. ; 

Public opinion says the wires of all kinds 
must go underground, and electricians, en- 
gineers, and capitalists must find the means 
of doing it. . 

The question resolves itself into three 
parts. 

ist. The electrical insulation of the con- 
ductor. : 

2d. The protection of the insulation from 
the effects of moisture and corrosion. 

3d. The protection of both from mechan- 
ical injury. : : 

The question of electrical insulation seems 
to me to be solved by at least six of the 
standard compounds now in daily use. 

The second part of the question is the most 
serious. 

If any of the standard insulations can be 
enclosed so as to be protected from direct 
contact with moisture, their chances of life 
are certainly improved, but if they can be 
hermetically sealed, they should be practi- 
éally indestructible, provided the casing is in- 
destructible. 

We single out as among the best materials 
from which to form such a casing—iron and 
lead. 

Cast iron, underground, will last a great 
number of years, as shown by gas and water 
pipes, but it cannot be obtained in lengths 
much over 12 feet, and the numerous joints 
multiply the chances of leakage. The con- 
ductors must of necessity be drawn into the 
pipe after it is in place. 

The conductor must be considerably small- 
er than the pipe, and therefore moisture will 
creep in between the two, 

Wrought iron pipe, if well coated with 
asphalt or some similar substance, will last 
a long time. 

It may be had in longer lengths than cast 
pipe, and the joints are more easily and 
surely made. 

If screw-threaded joints are used the con- 
ductors must be drawn in, with the same ob- 
jections as with cast pipe. If the lengths of 
pipe are prepared with the conductors in 
them before laying, joints must be made in 
the conductor as well as in the casing, at 
short intervals. 

Joints are the bane of electrical construc- 

tion. 
From the dynamo to the lamp and return 
the current is forced to pass joints which 
frequently offer more resistance than 1,000 
feet of wire. 

At these joints the insulation, instead of 
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being better than a‘ other points of the con- | 
ductor, is generally worse, and oftentimes 
none at all is found. 

It is not strange that the current should 
seek an easier path home, and take to ground, 
rather than be forced through the accumu- 
lated resistance of all these joints. 

I will venture to say that, of all the failures 
of underground conductors, 90 per cent. are 
directly traceable to the joints, and for that 
reason it is desirable to have as few as pos- 
sible. 

The conductor may be obtained in prac- 
tically any length, and the insulation may 
be put on continuously, but in order to have 
a continuous casing it must be formed of 
some soft and ductile metal which can be 
closed about the insulated conductor in the 
course of its manufacture. 

Lead seems to be the only commercial 
metal that will fill these conditions, and there 
are objections even to it. 

Lead is soft and easily punctured, and 
offers little resistance to crushing or bending, 
and is attacked by rats. 

On the other hand, the corrosive action of 
the earth has little effect upon it; while its 
pliable nature permits of its use in mauy 
places where iron pipe could not be used. 

Being soft and ductile, it can be brought 
into such close contact with the insulation as 
to prevent or at least retard the creeping of 
moisture between the insulation and casing. 

It seems to me, therefore, that lead casing 
offers more advantages and less objection 
than any other form of protection to insula- 
tion as yet open to our use. 

The third part of the question, viz., the 
mechanical protection of the casing, and 
hence the conductor, is not so difficult a mat- 
er. 

If an iron casing is used, little or no pro- 
tection is needed. 

The pipe is strong enough in itself to with- 
stand any ordinary abuse. 

If lead is used, however, it should be kept 
from contact with sharp stones, bits of glass 
or metal, and have something about it to 
warn the ditch-digger before he strikes it 
with a pick. 

An ordinary square wooden box is often- 
times sufficient. 

If it does rot away it leaves a bed of soft 
mould. 

The box may be made of white oak well 
creosoted, in which case it will last until the 
next generation finds something better. 

If the underground conductor is to come 
into practical every-day use, it must be so 
constructed that it may be tapped at any 
point as readily and with as much certainty 
as a water main is now tapped. 

How many miles of lead water pipes are 
now buried in our streets ? 

They are not protected by boxes or con- 
duits of any kind, yet it is comparatively 
rare that we hear of their failure. 

If such pipes filled with water can be laid 
in the earth without protection, why can not 
a lead pipe filled solid full with copper and 
insulation be buried with even more success ? 


Good workmen can certainly be found who 
can cut a conductor, splice in a branch and 
solder it, replace the insulation, and finally 
wipe a joint on the lead casing with as much 
ease and certainty as a plumber can make a 
joint in a lead water pipe and have it stand 
100 pounds pressure. 

In a general system of distribution there 
are two classes of conductors, one which we 
may call through mains or feeders and an- 
other service mains. 

A number of through mains may be 
bunched together in a cable, under one cas- 
ing, where they run in the same direction 
for considerable distances. These may be 
drawn into conduits, as they are not to be 
used between the main distributing points. 

Service mains must, however, be so con- 
structed that they may be tapped at any 
point, and that very readily. 

Large sums of money have been spent in 
New York and elsewhere on conduits for 
electric conductors. 

Are conduits necessary or desirable in 
electric lighting ? 

Service wires are of no use whatever if 
placed within them unless manholes are pro- 
vided at every 100 feet. 

Through mains are certainly well protected 
when drawn into conduits, but at a great ex- 
pense. 

No engineer would, I think, at this day, 
risk putting a conductor in any conduit 
which he would not be willing to trust under 
water or laid directly in the earth. 

Why not take one-half of the money which 
these conduits cost, and use it in buying 
thicker lead casing, and bury the conductor 
directly in the ground or in a common 
wooden box ? 

The underground conductor of the future, 
I believe, will be formed with a core of cop- 
per cable, peep a | insulated by any of 
the standard and well-tried compounds, pro- 
tected by a close-fitting lead casing, thick 
enough to resist mechanical injury, and 
buried in the earth in such a manner that it 
may be tapped at any point. 





But where is the money coming from to 


a 
4 henever electric light plants areinstalled 


in a theroughly mechanical and substantial 


for these conductors ? ip 


manner, with due reyard to the most econom- 
ical production of power, so that the electric 
light is perfectly reliable and obtains the 
public confidence, then the money will be 
forthcoming. 

When capital enough is invested in electric 
lighting to enable it to cope with the vast 
sums which have been accumulating these 
many years in the gas industry, then we shall 
see our dynamos driven by the waste heat 
and refuse products of the gas works, and 
our houses will be heated by gas and lighted 
by electricity. 

——r-> 


Government Telegraphy. 

At a meeting of the American Newspaper 
Publishers’ Association held in Indianapolis 
last week, Col. C. H. Jones, of the Jackson- 
ville Zimes-Unton, read a paper on ‘‘ Govern- 
ment Control of the Telegraph.” He read 
statistics to show that Government manage- 
ment of telegraph lines is very costly, and 
that the deficit in operating the telegraph in 
Great Britain is made good by taxation. He 
added : 

‘‘In 1887 over 47,000,000 messages were 
handled by the Western Union Telegraph 
Company, and these were sent by less than 
1,000,000 people. All the telegraphing in 
the United States is done by less than 2 per 
cent. of the population. To cheapen tele- 
graphy by reducing the rates i elow cost and 
making up the deficit by taxation means to 
tax 98 per cent. of the people who never use 
the telegraph, for the benefit of stock brok- 
ers, speculators, gamblers, pool men, bucket 
shop proprietors, and sporting men gener- 
ally, who sent 87 per cent. of the messages. 
The only considerable body of men asking 
for a reduction of telegraph tolls are the 
Knights of Labor, not one in a hundred of 
whom ever use the telegraph. These mis- 
guided people are simply asking the govern- 
ment to tax them for the benefit of a class of 
people toward whom they are so irreconcil- 
ably hostile that membership in their organi- 
zation is prohibited them.” 

The speaker then considered the subject 
from the point of view of a practical news- 
paper man. The newspapers of the United 
States, he said, are now enjoying the cheap- 
est and most efficient telegraph service of 
any newspapers in the world. The British 
telegraph press rate is 25 cents for 75 words 
during the day, and 25 cents for 100 words 
at night to each place where but one paper 
is served, and 4 cents for 75 words during 
the day, and 4 for 100 words at night each 
additional paper served. Other figures were 
given, showing that the American press rate 
is now cheaper than the same service in 
England by from one-fifth to one-half. 
These figures apply to the service of the 
press associations, the cost of special tele- 
graph service in the United States being one- 
half cent per word, and in Great Britain one- 
third cent per word ; in the United States, 
however, the distance is an average of four 
times greater than in England. 

The bill introduced by Senator Collum 
provides that the night rate for newspaper 
dispatches, when the same dispatch goes to 
more than one office, shall be 25 cents per 
100 words. This is more than twice the rate 
now charged by the Western Union for 
transmitting Associated Press reports, and 
ten times the rates charged by the same com- 
pany when the reports are delivered by 
leased wires to four or five papers in the 
same city. The truth is that the substitu- 
tion of a government telegraph service for 
that of the Western Union on the basis of 
the Collum bill, would speedily result in one 
of two things—either the bankruptcy of a 
large proportion of the newspapers away 
from the great centers, or in depriving the 
public of a very large proportion of the news 
of the world. 

But even this, the speaker said, is not the 
most serious objection from a newspaper 
man’s point of view. The mere suspicion 
that news had been subjected to government 
inspection or censorship would reduce by at 
least one-half the value of that news to 
newspaper publishers and to the general 
public. In the presidential election of 1884 
a belief gained credence that the Associated 
Press and the Western Union Telegraph 
Company had doctored the returns from 
New York State in the intersst of Mr. 
Blaine. The feeling aroused by this was so 
intense in New York city that it came near 
leading to the mobbing of Jay Gould, and 
even in Jacksonville, where the speaker pub- 
lished an Associated Press newspaper, feel- 
ing ran so high as for a time to endanger the 
value of the franchise. What value would 
the public attach to news in emergencies of 
this kind, if they knew that its transmission 
was through the medium of government em- 
loyes, which, under existing political 
methods, means the employes of the party 
in power ? 





Electrical Street Railways. 
To the Editor of Electrical Review : 

In considering the application of elec'ricity 
to the purposes of locomotion, it should be 
viewed as a means of transferring energy 
from one point to another; the problem 
being to divide up the energy of the steam 
engine at the station among the cars on the 
line, and to enable each car to receive and 
utilize, as it progresses along the line, the 
proper amount of current for its needs at 
any given point. 

In a cable railway, this is accomplished by 
having a rope constantly dragged by the 
power of the engine over the whole length of 
the line, the cars gripping it at will. In an 
electric railway, the energy of the engine is 
converted into electricity and carried by 
stationary metallic conductors along the 
whole length of the line, and the cars, as 
they advance, draw off the electricity by 
means ef aconstant sliding connection be- 
tween each car and the conductors, In gen- 
eral the transfer of energy by electricity is 
by far the simplest and most efficient method 
known, and it is so none the less for rail- 
way purposes than for any other. 

The electric current passes along its con- 
ductor without outward manifestation ; there 
is no friction, no inertia, no appreciable heat ; 
it can be taken off at any point and con- 
verted into light. An idea of electricity, as 
a medium for transferring energy, may be had 
by remembering that each electric arc lamp 
represents about 34 horse power of energy. 
If a lamp is removed from the circuit and re- 
placed by a motor, we have the same energy 
in the form of motive, or mechanical power. 
At Rochester, smelting furnaces for bronze 
employ electric heat, and four machines 
driven by water power are used, each con- 
suming 500 horse power, and turning it into 
electricity, which is again changed into heat. 
A certain amount of energy is consumed by 
the conductor through which the electric 
current passes, but by increasing the amount 
of copper in the conductor, this loss decreases 
until a point is reached where the interest on 
the cost of the copper equals the cost of the 
energy lost in transmission. This is always 
the point of greatest economy. 

While the conveying of electric power by 
means of a rod or wire of copper is very 
simple and efficient, it is a very difficult 
mechanical problem to convey the same 
amount of energy by a wire rope, as in 
the cable system. The weight of the cable 
has to be moved, and it must be supported by 
sheaves placed along the line at short inter- 
vals, while a large tunnel must be built to 
contain it. The sheaves all consume power 
and have to be constantly oiled and watched, 
and by their constant recurrence prevent any 
thorough cleansing of the conduit. Elaborate 
and complicated construction is necessary 
for curves and switches, while the connect- 
ing and disconnecting of a heavily loaded 
car to a swiftly moving cable is a difficult 
and wearing process. The best cable en- 
gineers estimate that more than 75 per cent. 
of the engine power is consumed in moving 
the dead weight of the cable, and it rarely 
lasts over a year, ora yearand a half. When 
electricity is used, on the other hand, the 
conduit contains only the stationary and per- 
manent copper rods, and no mechanism is 
employed to wear and give trouble. Con- 
nection with the car is maintained by a light 
sliding contact bearing gently against the 
conductors. So far, then, as the transmission 
of power is concerned, the simplicity and 
convenience of the electrical method is un- 
equaled. Itsefficiency is equally satisfactory. 
The dynamo electric machine by which the 
power of the steam engine is converted into 
electricity, has reached a degree of perfec- 
tion unappreciated by those not engaged in 
the business. Less than five years ago the 
best dynamos gave an efficiency of 75 per 
cent.; there was excessive heating of the 
wire coils and of the journals, so that a ma- 
chine could rarely be depended upon fora 
run of twelve to eighteen hours at a stretch. 
There were frequent burnings out of the 
armature and of the commutator, and other 
|recurring faults which caused uncertainty 
| and expense. At present the best manufac- 
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turers sell their machines, both dynamos and 
motors, with a guaranteed efficiency of 90 
per cent.,so that for every 100 horse power 
of the steam engine, 90 will appear on the 
line in electricity, and 81 will appear in the 
motor in the form of mechanicalenergy. A 
series of tests made with a railway motor at 
the Thomsoa-Houston works demonstrated 
an efficiency of 80 per cent. from the steam 
engine to the car axle. From this must be 
deducted in actual practice, 5 per cent. for 
the line wire and 10 per cent for contingen- 
cies of all kinds, leaving 65 per cent. ac- 
tually to be relied on. Therefore, from 1°0 
horse power at the engine, 65 will be deliv- 
ered on the car axle. 

The capacity of machines has increased in 
like ratio. A machine that would formerly 
operate 35 or 40 arc lamps has been worked 
up to operate 65. At the same time the relia- 
bility of machines has been improved. Their 
electrical and mechanical construction has 
been brought to such a degree of perfection 
that little more can be desired. And while 
the electrical machines have been worked up 
to this point, special engines for driving 
them have been developed, and special appli- 
ances devised for protecting both dynamos 
and engines from all possible accidents and 
interruptions. This growth has been unos- 
tentatious but rapid and sure, and at present 
the transmission of energy by electricity is 
tLorouzhly and completely practicable, 
thousands of horse p -wer being every day 
obtained from electric motors. The applica- 
tion of the motor to railway use has been 
steadily developed during thelas: four years. 
Various difficulties have been met and over- 
come. The conduit system, involving great- 
er difficulties and expense than the overhead 
system, has gone somewhat slower, but both 
are now in shape fer practical everyday use. 

The peculiar adaptability of the electric 
motor to railway use is not fully appreciated, 
outside of those intimately acquainted with 


it. It will be described as plainly as possi- H—E 
ble. The work of propelling a tramcar is “ve 
characterized, not only by wide varia- 


tions in amount, but by wide variations in 


character. It is measured, in horse power, 


by the product of the tractive pull into the | 8P°ed, and consequently #’, tend to diminish, 
velocity, and there is found both a variation 
in the total product and a variation in both 
For example: 
Given a loaded car weighing 10 tons, with a 
traction of 15 lbs. per ton, and a speed of 6 
miles per hour, or 528 feet per minute, and | is increased not only by the speed, but by the 


of the factors entering into it. 


the horse power on a level will be: 


10 x 15 x 528 


=. £. 33,000 —2.4 


If we now reach a grade of 5 per cent., or 
one foot in 20, we must add to the traction 
1-20 of the total weight of the car, or 1,000| with the variations in torque and speed, 
Ibs., since the car is raised vertically 1 foot 
The traction 
is then 10 x 15 x 1,000, and we have, sup- 


for every 20 feet it proceeds. 


posing the car to go at half speed 


(10 x 15 x 1,000 ) x 264 


HP. ~~ 83,000 —9,2 


That is, the horse power has gone up from 


2.4 to 9.2, the traction has gone up from 150| electric motor are evident qualifications for 
to 1,150, and the velocity has decreased from 


528 to 264. 


It is evident, therefore, that a motor for 
street car work must be capable of wide va- 
In the problem 
given, the quite ordinary grade of 5 per cent. 
was shown to require about eight times the 
For| Which shows how like Banquo’s ghost the 


this reason the gas engine and various other | Opposition telegraph business is: 


riation in tractive force. 


traction that was necessary on a level. 


motors fail. They have little range of press 


ure, and, while on a level the pressure will 
be ample for the load, and accelerate the 
speed so as to do a large amount of work, it 
will not have sufficient traction for a grade or | where a number of wealthy men are — 
Pp 


curve. 


In an electric motor, on the other hand, the 


torque * increases as the square of the cur 


rent, and is limited only by the magnetic 
saturation of the ron cores. This limit is so 
remote that it is best appreciated by the fact 
that in practice a motor capable of moving 
15 tons up a grade of 8 per cent., weighs, 
with gearing, but 1,600 pounds. In the ex- 
ample given, the increase of traction on the 
grade could be obtained by admitting to the 
motor less than three times the amount of 
current necessary on the level. 

It is another peculiar feature that the nec- 
essary increase of current automatically 
takes place by reason of the tendency of the 
electric motor to slow up under an increased 
load. This slowing tendency, and the accel- 
eration due to the resulting increase of cur- 
rent, meet each other at a point always de- 
pendent on the load at any given time. 
This follows from the following considera- 
tions : 

A dynamo and motor are the same machine 
working in converse ways, the dynamo con- 
verting mechanical into electrical energy, 
and the motor converting back electrical into 
mechanical energy. When acting as a dyna- 
mo the machine has also a motor action, due 
to its own current, which opposes the driv- 
ing engine, and in overcoming which the 
power of the engine is consumed. When 
acting as a motor, on the other hand, it has 
also a dynamo action, tending to set up an 
electromotive force against the direct or act- 
uating electromotive force. 

The efficiency of the transmission depends 
on the ratio between the direct and counter 
electromotive forces, and, as the resistance 
of the motor is constant, the current through 
it will depend on the excess of the former 
over the latter. To put this into a formula: 
Let Z be the direct and H’ the counter elec- 
tromotive force, R the resistance of the 
motor, and C the current. Then by Ohm’s 
law that the current equals the electro- 
motive force divided by the resistance, we 
have : 


Now, Z is always constant, while Z’ varies 
with the speed of the motor, so that as the 


C increases in the same ratio, and the torque 
of the motor, increasing as the square of 0, 
tends to restore the speed. There are otber 
elements which come in to modify this re- 
sult somewhit. In a series wound motor Z’ 


increased current acting on the field magnet 
of the motor, so that ’ is a function both of 
the speed and strength of field magnet. But 
as a fact in practice, the torque automatical- 
ly increases in a much greater ratio than the 
speed decreases, corresponding very closely 


which the service on most short railways 
demands. 

For the large majority of cases, therefore, 
the electric motor is nearly self-regulating, 
an artificial resistance being used for stop- 
ping and occasioually for going very slow 
and restraining too high speeds. 

The great capacity and compactness of the 
railway work. ENGINEER. 
New York, Feb. 16. 


me 


*,* What a climate this Nor’western is, to 
be sure, to grow telegraph plants! A Detroit 
interviewer published this the other day— 


Marcus Pollaski, of Chicago, was at the 
Russell House to-day, in consultation with 
prominent capitalists who are interested in 
the Chicago Postal Telegraph veney Mr. 
Pollaski is en route to the Upper Peninsula, 


his efforts to give them additional telegra 
facilities. The Baltimore and Ohio only a 
short time ago, froze out the Inter-State Tele- 
-| graph Company, which was running lines 





* The torque of a motor is its rotary pull. 
speed in feet per minute, gives the foot pounds o! 


work the motor is doing.’ The foot pounds divided | the Toledo and Ann Arbor lines from Toledo 
The torque of an 
ctric motor corresponds to the steam pressure of 


= 33.000 gives the horse power 
ele 


a steam engine. 


In a steam engine the force element is the|sin-and Minnesota, purchasing short lines 


SEED peer, or the opto ah which a eckinw eam ae| See wunding conmentions, tis enpacted Sous 
work, can only be known when the velocity is|'he company will be able to begin active 


telegraph business by May. 


brought into account. 


The 4 j 
torque of a motor in pounds, multiplied by the to Fostoria, O. The Chicago company has 


from Detroit to Kalamazoo and from Detroit 
| negotiated a purchase of these lines and also 


to Cadillac. The company expects torun lines 
in Michigan, Ohio, Indiana, Lllinois, Wiscon- 





New Telephone Work in ( hicago. 
Chicago has a prospect in the near future 
of trying what a new system of telephone 
switchboards, together with other improved 
methods of handling the business, will do. 
There has been in the past an immense quan- 
tity of scolding, occasionally a swear word, 
often a large amount of ill-feeling, a letter of 
complaint now and then, and the telephone 
girl has led a life of alternate sunshine and 
April showers, all on account of the switch- 
board or the something in the service which 
bred these disturbances in ordinarily quiet 
bosoms. 

Several systems of board have been essay- 
ed, and a snug little amount has been ex- 
pended in trying to substitute something dif- 
ferent from what is to-day acknowledged by 
all to be the only and perfect method of 
handling the telephone business—the multi- 
ple switchboard. 

The Chicago company is now building an 
edifice on the corner of Washington and 
Franklin streets, which will be a permanent 
ornament to that portion of the city. The 
lot upon which the building stands is 40 x 90 
feet, and is covered by the structure. The 
first story of the building is of rough Wau- 
paca granite, while the remaining six sto- 
ries are of pressed and moulded brick with 
terra cotta trimmings. The building is as 
thoroughly fireproof as possible, fitted with 
freight and passenger elevators, and every 
modern appliance fur convenience and 
comfort. 

The basement will contain the steam and 
elevator apparatus and storage room for the 
coarser materials and appliances of the con- 
struction department. The first floor will be 
occupied by the supply department, and will 
also contain warehouse room for ins'‘ru- 
ments, etc. On the second floor the offices 
of superintendent, assistant superintendent, 
and repair department are to be located, 
while the third will be occupied by the 
president, secretary, and other general offi- 
cers of the company. Immediately above 
these last the entire suite of rooms will be 
occupied by the general officers of the Cen- 
tral Union Company, which has its ex- 
changes scattered through Ohio, Indiana, 
Iowa, and Illinois, and over which President 
Phillips, also of the Chicago Company, 
presides. 

The offices on the fifth and part of the 
sixth floor will be for rent. The rear rooms 
of the sixth floor will be used by the toll line 
department, cloak and lunch rooms, and the 
upper floor will be occupied by the City Ex- 
change proper. 

Two of the present south side exchanges, 
and part of the north and west sides, will be 
thrown together in this room, and by thus 
putting several in one, the delay in making 
connections will be much shortened up, as 
the greater portion of the business district of 
the city will thus be all on one set of boards, 
while at present four offices have to make 
connections for a large proportion of all 
the local south side and many of the north 
and west side calls. 


Some idea of the substantial elegance of the 
building, which has been carefully planned, 
may be gleaned from the fact that the cost of 
the edifice alone will be something between 
$75,000 and $100,000 before it is completed 
for occupation, May 1 next. 

The arrangement of wires will be such 


ors to listen to conversations over other peo- 
ple’s wires—he never knows whose, and is 
never quite sure what the speaker is talking 
about—will be deprived of his opportunity 
of saying smart things, and having the fun 
such wisdom has heretofore enabled him to 
thus enjoy ; for eventually metallic circuits 
will prevent all induction and ‘‘cross talk ” 
from one wire to another, and this in turn 
will prevent cross talk to the lady operators. 

Seventeen cables, of 200 wires each, will 
enter the basement from the underground 
conduit, at the corner of the building, pass 
through to the rear in an iron case, and 
thence to the second floor, where the cable ter- 
minals will be placed. The heavy cables cease 
as such at this point, and the wires, in pairs, 
are gathered into bunches of one hundred. 
These are made into office cables, and are 
then carried to the distribution boards on the 


that the chronic eavesdropper who endeav- |? 











*,* The new Chicago board is a combina- 
tion of sections of 200 terminals, and the 
total immediate capacity will be 3,000 lines, 
with an ultimate capacity only limited by 
the convenient reach of the operator’s arms. 
Each new section added comes into the 
ranks full fledged, and as capable of doing 
its work as any of its predecessors. 


*,* The young man had been trying to 
tell her how madly he loved her for over 
an hour but couldn’t pluck up the courage. 
‘‘Excuse me a moment, Mr. Featherly,” 
she said, ‘‘I think I hear a ring at the tele- 
phone.” And, in her queenly way, she 
swept into an adjoining room 

Presently she returned and then his mad 
passion found a voice. 

“IT am sorry Mr. Featherly,” she said, ‘* to 
cause you pain, but I am already engaged. 
Mr Sampson, learning that you were here, 
has urged his suit through the telephone.” — 
N. ¥. Sun. 


*,* A peculiarity of the Chicago telephone 
board isa novel method of distribution, by 
which the amount of work done by the 
operators can be more thoroughly equal- 
ized without in any way disturbing the in- 
dividuality of the lines. Methods will 
also be provided by which the dis- 
connection of the trunk _lines—lines 
leading from one district to another—will be 
more promptly accomplished, when these 
have performed their duty in a connection. 
The repetition of the number wanted, which 
isa source of constant annoyance, will not 
be necessary under the new arrangement— 
the operator who answers the ring being 
charged with finishing the work of getting 
the two parties together. Anotheradvantage 
willbe the rapidity with which the connec- 
tions are made will enable the operators to 
clear up the boards more frequently, because 
the time now expended in waiting will gen- 
erally be sufficient for the entire transaction. 
If the theory is correct, there will be a large 
percentage of time saved to the subscriber 
and to the employe as well. It is safe to say 
that the average time required for a busines. 
day call will be less than thirty seconds- 
Telephone conversation is generally ac 
complished in less than two minutes. This 
assumption is based on the actual daily ser- 
vice in several exchanges where the multiple 
switchboard system has been in use for some 
years. 


*,* An incident of the Grand Army De- 
partment camp fire in Portland, Friday night 
illustrates the fondness of the old soldiers for 
joking, and the equality between members 
that characterize their annual gatherings. 

The venerable ex-Vice-President Hannibal 


Hamlin, as honored guest and most distin- 
guished person present, was one of the speak- 
ers of the evening. His address was an easy, 
off-hand talk, mainly upon the progress and 
great developments in science and the arts 
that characterize the present century. In the 
course of it, he said, speaking of the tele- 
hone : 

«And yet, perhaps, more marvelous than 
all is that little instrument which puts us in 
communication with those we love a hundred 
miles away. My wife and your wives have 
tongues, as it were, a hundred miles long, 
and if by that little thing of a telephone I 
were in communication with my good wife 
at the present moment, I should hear her say- 
in i e Hannibal, be careful and not catch 
cold.” 

An hour or so after this, when the memory 
of Mr. Hamlin’s address had been partly ob- 
literated by speakers who had followed him, 
Past Commander Sawyer rapped to order, 
and announced a telephone message from 
Bangor. All eyes turned in the direction of 
the venerable Bangor statesman, where he sat 
surrounded by a bevy of young ladies who 
were importuning him for autographs. Mr. 
Sawyer, continuing, said: ‘‘ Ladies and gen- 
tlemen, we have received a telephone mes- 

e from Bangor. It says: ‘ Hannibal, 





upper two floers. 








sag 
don’t flirt with the girls.” The applause 
that followed drowned reply. 
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The Distribution of Electricity by Al- 
ternate Currents. 





Paper By T. CARPENTER SMITH, BEFORE 
THE NATIONAL E.ectric Lignt As- 
SOCIATION, FER. 23. 





The distribution of electricity by means of 
alternating currents, though comparatively 
new in this country, has already reached 
such an enormous importance, that it is with 
great hesitation that 1 venture to speak upon 
it, even though limiting myself to the strict- 
ly practical side of the work, dealing only 
with the apparatus as we receive it from the 
hands of the manufacturer, and leaving out 
entirely the question of the efficiency of 
dynamos and converters. It is only the 
knowledge that the mistakes of those who 
enter upon any new line of business, are the 
rounds of the ladder by which we all attain 
success, that emboldens me to lay before you 
some of the conclusions at which I have ar- 
rived after several years’ experience of varied 
types of electric lighting, both by the arc, 
by the direct current incandescent, and the 
alternate current incandescent. 

The subject naturally divides itself into 
several heads, but I would first say that it 
appears impossible to lay down any general 
plan of distribution, which shall be practica- 
ble in all cases. In almost every towna 
different plan will be required, and this will 
depend in most cases purely on local circum- 
stances. Systems and methods that would 
be admirable for thickly settled and densely 
populated districts will not be successful in 
thinly populated and widely scattered ones. 
I wish it to be understood that, whenever I 
speak in this paper of success and successful 
systems, 1 mean successful entirely in a com- 
mercial way, and the conditions of this com- 
mercial success will vary in every town and 
district. I will therefore content myself 
with describing the method which I have 
found to be most successful in the vari- 
ous districts with which I have had actual 
experience, and leave it for those who may 
be called on to design and lay out the light- 
ing of any particular district to judge for 
themselves which line of action to pursue. 

Naturally, the first part of my subject is 
the dynamo, and the station detail. 1 have 
tried the small and large dynamo, and have 
concluded that it is a very great point to 
properly proportion the unit size of dynamo 
to the probable size of the station; that is, 
not to have dynamos of different sizes, but to 
first determine what the unit shall be, mak- 
ing it as large as pu:sible, and then make 
your whole apparatus additions to that unit 
size. This simplifies matters very much, en- 
abling machines to be interchangeable, both 
as regards their part; and their work, and this 
I am sure will be admitted by all who have 
ever had the annoyance of a breakdown on 
engine or machinery, when perhaps they had 
standing idle plenty of apparatus, which, 
from various circumstances, could neither be 
used itself, nor be robbed to repair the break- 
down. 

I would drive each dynamo by a separate 
engine, and this for several reasons: By pro- 
portioning the engine to the dynamo, it will 
be possible to have the engine running slight- 
ly overloaded, when the dynamo is doing its 
utmost during the hours of heavy lighting; 
and as this extreme load falls off to the 
lighter hours of running, the engine will be 
working at its point of best economy, instead 
of running underloaded, andthereby wast- 
ing steam. Thus, we use in our station on 
Virgin Alley, dynamos of 2,500 lights capaci- 
ty each, driven by 200 horse power engines. 
During 16 hours of the day these dynamos 
run, driving 2,000 lights, and the engines are 
cutting off at quarter stroke, and developing 
200 horse power. During the other eight 
hours, we have driven these dynamos as high 
as 2,800 lights, during which time the engine 
was of course overloaded, and not working 
to so good an economy, but eight hours of 
overload is not nearly so wasteful as sixteen 
hours of underload; again, we have had it 
very forcibly demonstrated more than once, 
that if the engine be only large enough to 
drive the dynamo with ease, a heavy short 
circuit on the mains outside will simply pull 
the engine up or slow it down, without de- 
stroying the dynamo, and only those who 
have seen anine foot fly-wheel running at 
25” revolutions per minute on a 200 horse 
power engine, slowed right down in almost 
an instant of time, can realize the terrific 
strain to which everything is subjected in 
such cases, and I would mention right here, 
that the element of time is a very great factor 
in such circumstances, as, in an accident of 
this kind, mischief is often done before the 
safety catches can melt out. The direct 
belting of the engine to the dynamo is always 
to be preferred; shafting is, except under 
exceptional circumstances, simply a nuisance 
for incandescent electric light stations, and 
the economy of one large engine over man 
small ones has been enormously overrated. 
For are light work, where the lights are all 
lit and extinguished at certain hours, the 
large engine is good; but for incandescent 
work, where the load is absolutely out of the 
control of the station, it is impossible to 
steadily run a large engine at anything like 
its most economical load, whereas, with 
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separate engines, the machines can be started 
and stopped the moment that they are needed 
or are done with, while the oil from shafting 
will always cause more or less grease and dirt. 

For central station use, except for very 
small plants, I should certainly use separate- 
ly excited dynamos, and should do the excit- 
ing from two or more dynamos, each capable 
of exciting the whole system In this way, 
with the station running at its normal, the 
only regulation required is that obtained by 
working the single rheostat in the field of 
the exciter, and, as we have designed our 
station at Pittsburgh, this will mean the 
regulation of 15,000 lights by one six-inch 
hand wheel. Of course, each dynamo should 
have its separate field rheostat, to make up 
for any slight difference in speed of engines. 
The two exciters should be so arranged that 
they can be run together or separately, or 
that either can do the whole work, which of 
course is easily accomplished by feeding 
them into a separate pair of exciter bars on 
the switchboard, and charging the fields of 
the alternating dynamos from these. The 
general question as to whether it is better to 
use separate circuits for separate machines, 
or to couple them into a general set of ’bus 
wires and distribute from them, is too large 
to be lightiy decided, as also is the question 
as to whether it is best to run separate cir- 
cuits for separate districts or to run into a 
general system of high pressure mains out- 
side of the station, feeding into these mains 
at different points, and again distributing 
from them; and I am not prepared to express 
any preference, but think that local circum- 
stances will generally decide this question 
There seems to me little doubt that in under- 
ground systems the network of high pressure 
mains would be the best, but for overhead 
work we have adopted the system of separate 
circuits from separate dynamos, using a 
switchboard which enables us practically to 
run any circuit or any number of circuits 
from any dynamo, and running these dyna- 
mos separately and not in multiple are. In 
spite of the utmost precautions, the unregen- 
erate telephone and telegraph men are always 
hauling wires across our high pressure mains 
and feeders, and while their wires, and not 
ours, generally suffer, after hearing the 
frightful roar that comes from the dynamo 
which is running the particular circuit so 
crossed, we always feel relieved to know that 
only one dynamo is in danger of being 
thrown out by the slipping off of the belt— 
and a twenty-inch belt is not a pleasant thing 
to have flying around loose. In case of any 
trouble, such as fire, circuit broken down, or 
anything of that sort, we can pull the switch 
of that particular circuit until we can cut out 
the part affected. The system that I have 
laid out for use here will of course take a 
long time to introduce, in view of the fact 
that we are changing from one system to the 
other, and have to be governed largely by 
the location of our lighting, our existing 
lines, and the possibility of putting up addi- 
tional pole lines; but it takes, in my vision, 
the form of a series of heavy mains down the 
main streets, with cross lines on the cross 
streets, with swilcbes on the poles, evabling 
any of the cross streets to be run from the 
mains on either of the main streets, so that, 
in case of a fire on one of the main streets, 
the section represented by the block in which 
the fire occurs can, by the pulling of two 
switches, be completely cut off, while the 
cross streets on either side of the section will 
enable the lights beyond the fire or broken 
circuit to be operated, with only the trouble 
of a slightly larger percentage of loss and the 
consequent dimming of the lights. 

For the main overhead wires, I must harp 
upon the old string, which cannot be struck 
too often, namely, high insulation. For 100 
volt current work the old stand-by of ‘‘un- 
dertakers’”’ wire will pass, but when it comes 
to 1,000 volts difference of potential, and 130 
or 140 amperes to back it up, one realizes 
very quickly that nothing is too good to curb 
this fiery steed. We are still paying the pen- 
alty of early ignorance in having many 
circuits of underwriters’ wire stretched upon 
our poles, and I have stood and listened with 
fear and trembling to the howls of a new 
dynamo which had only been in operation 
for a few hours, when we had four short 
circuits in as many minutes, caused by dead 
wires falling across these mains on a wet day; 
while, on the other hand, I have been grati- 
fied beyond expression to see our linemen 
remove ten or twelve old bare iron ‘‘district 
call” wires, which bad been hanging all night 
right across our high pressure, high insula- 
tion mains, and this during a soaking rain. 
Especially should the service wires to the 
converters be of the best insulation, not only 
for fire, but for protection to life; for, while 
the shock does not kill, even a 100 volt shock 
may make a man start so as to fall off a lad- 
der—and any death or injury will be credited 
to the electric current. We have adopted a 
standard of a separation of three feet between 
the two wires nearest each other on our cross- 
arms, and do not allow, under any circum. 
stances, the tapping of service lines directly 
to these wires All services must be attached 
through the medium of a small spreader on 
the end of the cross-arm, which I have no 
doubt all those present have noticed on the 
streets. 





In some districts, where the number of 
lights in each building is small, we run sec- 
ondary low pressure mains, and place the 
converters on the poles, and make our dis- 
tribution from our secondary mains, but our 
experience has been that this is not a very 
satisfactory way of doing. The percentage 
of loss on these secondary mains, unless the 
wires are very large or the converters very 
numerous, either of which is objectionable, 
causes such a decided variation in the lights 
as to give grounds for numerous complaints. 

The question of the loss on the high pres- 
sure feeders and mains is one which I think 
has not received enough attention. When 
the alternating system was first introduced, 
so much was said about the extreme small- 
ness of the wire required that a great many 
of the arc light fiends throughout the coun- 
try, who had been accustomed to congratu- 
late themselves on the fact that No. 6 wire 
was big enough for a 20 mile circuit, imme- 
diately jumped to the conclusion that be- 
cause it wasa high tension current, No. 6 
wire was big enough for all cases; and con- 
sequently more than one case of dreadful 
grief has arisen. I have laid out our circuits 
onacertain fixed plan, which is, that each 
circuit sball be laid out for 1,300 lights-(that 
being the size of unit which we at first 
adopted), and made of such sizes as to carry 
these 1,300 lights witha loss of not more 
than two per cent. with the whole load on. 
By having feeders large enough for this, we 
prevent any noticeable difference in candle 
power from one end of the circuit to the 
other, and should we be even compelled to 
run a light circuit and a loaded one on the 
same macbine, the increase in the one or the 
decrease in the other would not be injurious. 
Of course we try to so arrange our circuits 
that the load shall vary about the same on 
each, but the suddenness with which storms 
creep up in Pittsburgh makes our load very 
uncertain and erratic. We have run for 
three days and nights with only a little more 
than half of the machinery in operation, and 
then from Monday night to Friday morning 
have had to run every incandescent machine 
in the station under a load that fairly stag 
gered it. 

I now come to the question of the placing 
of the converters, and for this I think you 
may safely lay down the general rule that 
wherever you are simply carrying current, do 
it at high pressure, and keep your low pres- 
sure for the purely local distribution. With 
proper precautiors, I do not see that there is 
any real danger in carrying the high pressure 
wires into and through the building. Ifa 
th usand volt current from a central station 
is not to be allowed in a building on account 
of its dangers, then every arc light plant— 
whether from central station or an isolated 
plant in the building—must be condemued 
for the same reason. Of course, the cases 
where two wires of an arc circuit with a dif- 
ference of potential of 1,000 volts, are run 
close together, are not nearly so many as 
must be the case where there is a constant 
difference of potential of 1,000 volts in the 
allernating system; and again, of course, we 
have the fact that the direct current on arc 
circuits is generally not more than 20 am- 
peres, while, as I have remarked before, our 
alternating circuits run as high as 130 am- 
peres; but the fact that one is a direct, and 
the other an alternating current, largely 
makes up for this difference. With all due re- 
spect for the many gent'emen who have dis- 
cussed so learnedly on the deadly alternating 
current, and on the frightful results there- 
from, and whose experience with the alter- 
nating system is mostly confined to the mag- 
neto bell or induction coil, I must maintain 
that theal'ernating current, while it is in mild 
doses of from one hundred to two or three 
hundred volts intensely more disagreeable 
than the direct current of the same voltage, 
when it comes to 1,000 volts, or more, it is 
very much less dangerous to life. I make 
this statement with the more confidence that 
Ihave tried them both, and we have in our 
station here not one, but half a dozen cases 
where our linemen and dynamo men have 
received the full 1,000 volts, generally being 
pretty badly burned at the point of contact, 
but experiencing no ill after effects, while, 
whenever any of our men receive a shock 
from one of our arc machines, they are near- 
ly always sick for aday after. This very 
fact of the alternating current being more 
disagreeable adds to its safety, as the men 
are disinclined to work on the wires, even 
when there is only a slight leak, where with 
the direct current they will often take much 
greater risks. In carrying our high pressure 
wires through the buildings, we have adopt- 
ed the invariable rule that they must 
be carried on porcelain insulators, and 
the wires themselves waterproof, in 
all cases. We do not allow them to be 
run in moulding, but where the wires are to 
be concealed or protected, a casing is run 
around the wires outside of the porcelain 
insulators, giving them a perfect air insula- 
tion, and hard rubber must always be 
used for floors and walls. The converters 
are all placed with porcelain knobs behind 
them, giving an air space of two inches be- 
tween them and the wall, and we prefer in 
all cases to put them against brick, rather 
than against wood or plaster. I understand 





inside buildings has been forbidden, but I 
think that this position is a most unjust and 
untenable one. The only argument that can 
be brought against their being placed inside 
is the danger to life or of fire. For the first, 
the converter is well insulated, and is placed 
high up out of reach, and most potent argu- 
ment—though one I am sorry to say often 
refused recognition—it is aot placed there to 
be handled. As regards the danger from fire, 
all the converters with which I have had any 
experience are boxed up completely in iron 
cases, the only opening in which is a small 
one at the bottom, for ventilation. They can- 
not possibly get hotter than the melting 
point of lead, for the simple reason that if 
they should the fuses would blow out and 
cut them out of the circuit, and any one who 
has performed the old experiment of melting 
lead in a piece of paper, can easily see that 
this heat is not liable to set anything on fire, 
and even should the converter burn out, no 
flame can escape from it to set fire to any- 
thing, however inflammable. If the con- 
verter is to be banished from buildings on 
account of danger from fire, then every 
stove, high pressure steam-pipe, and for that 
matter every gas jet, must also be banished. 

In a Chinese firecracker lately published, 
I find the statement that Inspector McDevitt 
has relegated to the cellar all converters, and 
that he says that in the first case of explosion 
or fire from them, they will have to go to 
the street. Now, as vice-president of the 
company Owning these converters, I have 
simply to say that this is not so, and that the 
converters are placed all through the build- 
ings, wherever we may desire to have them, 
and only three or four are in cellars. More- 
over, so far from Mr. McDevitt making any 
such statement, he has steadily refused, even 
under the most urgent solicitation of the 
Chinese gentlemen, to make any such re- 
striction, but has very properly stated that 
until an explosion or fire occurred, he can 
take no such action. I speak of the publica- 
tion asa ‘‘ firecracker” for three reasons: 
first, because it is red ; second, it is chiefly 
noise ; third, a good many crackers are only 
fizzles 

As regards the liability to burn out, and 
the danger therefrom, I can only say that 
from over 6°0 converters of all sizes, from 
5 to 50 lights each, in an experience extend- 
ing over twelve months of constant service 
night and day without any stop, we have 
had but three actual cases of burning 
out, two of these being 5 light converters, 
and one being a 50 light converter. The 
two 5 light converters were simply slowly 
roasted out from overloading, until finally 
the insulation on the primaries was charred 
through, when the fuses blew out instantly, 
and all was over. In one case the customer 
had been attracted by the converter singing, 
and was standing looking at it, when his 
lights suddenly went out, and he had to-go 
into a neighbor's store to know whether the 
trouble was in his lights only or with the 
main circuit. The 50 light converter suffered 
in the same way, having nobly endeavored 
for some two days to run 120 lights. It was 
one of three on a section of secondary mains, 
and the lineman who had been sent out to 
examine them, owing to complaint to us of 
poor light, reported that two of them were 
all right, as they were cold, but that one of 
them was bad, as it was very hot, and prep- 
arations were being made to change this 
converter, when a message was received from 
one of our customers that the ‘ stove on the 
pole” in front of his place was smoking. 

Investigation showed that both plugs in 
the other two converters were blown, and 
the only reason that this one had not fol- 
lowed suit was the fact that some ingenious 
gentleman had made them of copper. We 
have had three cases of defective converters; 
that is, converters with a wire broken inside, 
or short circuited, so that the moment that 
the current was put into them they would 
blow out all the fuses, and if new fuses were 
put in they would again blow; but the men 
in these cases, of course, immediately re- 
turned them to the shop for examination. 
That is to say, out of the 600 converters, we 
have actually had to remove or repair one 
per cent. in actual service; and I submit that, 
on a total converter capacity of 17,000 lights, 
this is a very good proof that these converters 
are well made and not dangerous. 

In all of our experience we have not had 
one single case of connection between the 
primary and secondary, or the primary and 
the shell of the converter, even in the case of 
the burned-out converters, and we had, just 
a few days ago, the first case of a connection 
between the secondary and the shell of the 
converter. 

We started in with the idea that it was 
better in cases where we had, from the num- 
ber of the lights in a building, to use more 
than one converter, to bank them; that is to 
say, connect all the primaries and all the 
secondaries in multiple, and distribute from 
this ’bus wire; but two or three peculiar ex- 
periences have led us to change our plans, 
and never to do so if it can be easily avoided. 
We had two or three unfortunate cases where 
one converter of a bank, for some unknown 
reason, would blow its plugs, thus overload- 
ing the others; then perhaps another would 
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give way, and thereafter it was a race as to 
which would blow its plugs the quickest. It 
is not calculated to make one feel comfort- 
able to have 400 lights in a theater go out at 
once, just as the curtain was about four feet 
from the stage, in the beginning of the third 
act; yet this was our experience last Christ- 
mas day. We had the converters fused up 
and running in half an hour, but next day 
the same thing occurred, though the gas-man, 
seeing the lights dim down, was quick enough 
in shutting off his different circuits to stop 
three or four converters, which gave him 
lights enough to pull through. We have cut 
this building up, and each converter now 
carries its own load, with the result of our 
detecting one of them, which, for some reason 
unknown, always tried to do more than its 
share of the work; but while we have marked 
it, we have not troubled to change it, as, 
working singly, it does its work well. We 
have had another case of the same kind in 
another bank of converters, which have also 
since been cut apart, when we found the 
trouble arose from a poor connection which 
heated up the fuse to melting point; yet, as 
we have in the City Hall two banks of 12 40 
light converters each, and in the Union 
station a bank of 23 40 light converters and 
3 20 light converters, which have never had 
the current off them for nearly three months, 
and bave never had a single converter of all 
these blow its fuses, we cannot say that this 
result would always or even generally ob- 
tain; but asthe object of banking is primarily 
to prevent the total extinction in case of one 
converter going out, and this is better at- 
tained by the judicious running of the sec- 
ondary circuits, we prefer keeping the con- 
verters separated. 

For the secondary wiring in the buildings, 
we need lay down no laws. The rules gov 
erning this are too well known to need any 
repetition. One advantage of the alternating 
system, which was first brought to my at- 
tention by one of our wiremen, is the fact 
that wires carrying the alternating system do 
not blacken the surface on which they run. 
We have in our station circuits of direct and 
alternating currents side by side, put up at 
the same time, on a ceiling painted in very 
light colors, and which have been burning 
the same number of hours. The paint under 
the direct current wires is very dirty, in the 
usual style, and the wires themselves are 
covered with a black deposit, while the alter- 
nating current wires, and the ceiling on which 
they lie, are as clean as the day when they 
were put up. 

There yet remains one point on which I 
wish to say a few words, and it is a subject 
of the greatest importance. Now that the 
alternating current distribution is a pro- 
nounced success, there is no reason why the 
places of all others where incandescent light 
is most desirable, namely, in residences, 
should not enjoy the advantages and im- 
provements from which they have hitherto 
been debarred by their distance from the 
usual center of distribution, and it is when 
we bring electricity into the dwelling-house, 
where it will be daily aud hourly needed and 
handled by women and children, that we 
realize how absolutely necessary it is that 
we use anything and everything which can 
tend to make safe its introduction and ma- 
nipulation. Of course the first, second, and 
third of these are, good insulation, better in- 
sulation, and best insulation; but besides 
this, there are other points to be considered, 
and one that seems to be worthy of very care 
ful consideration, and the fullest discussion, 
is that which has been more than once sug- 
gested, namely. the making of a permanent 
ground connection with the secondary wires. 
The object of this, of course, is, that should 
a leak occur at any point between the pri. 
mary and the secondary, the current, being 
already grounded, will render it impossible 
for any one to receive a shock by touching 
the secondary, and at the same time makip 
an earth connection. When I first considere 
this question, 1 said in my haste that this 
was not a proper course of action, as one is 
simply provoking a ground at some other 
point, and seeing the careful insulation of 
the converters we use, I could not see any 
danger of a leak across; but I have since 
made up my mind not to come to any con- 
clusion at all until I have considered and 
heard some discussion both pro and con, and 
for this purpose I should like to hear the 
most bitter partisans on either side, that we 
may get from them every little weakness on 
either side of the question brought out. 

In a paper like this, it is impossible to do 
more than to give the mere sketch of the sub- 
ject, but I trust that what I have said may 
ve the means of inviting discussion and in- 
quiry, for it is only by this means that we 
can arrive at the true facts of any case, and, 
as we all know, the electric light industry 
has suffered more than tongue can tell from 
the general ignorance of its dangers and re- 
quirements, which hindered and injured its 
early introduction into this country, and 
which led to the spending of so much good 
money on plants and wires which were not 
merely insufficient, but absolutely dangerous. 

Now that we have taken, as it were, a new 
departure, and entered upon a new era of 
progress, let us not fall into the same errors 
which marred the early history of our busi- 





ness, but strive with might and main, by dis- 
cussion and interchange of experience, to 
make each new installation another stride 
toward perfection in what I think is undoubt- 
edly the greatest achievement of the age— 
the distribution of electricity by alternate 
currents. 


Tue Discussion. 


Pror. Forses: I cannot speak upon the 
subject of Mr. Carpenter Smith's paper on 
the alternating system here. It is a most 
valuable paper, and one from which I myself 
have learned a great deal, and have taken 
numerous notes for our benefit on the other 
side of the water. With regard to Mr. Shal- 
lenberger’s very interesting paper, I may say 
that I think those experiments which he has 
described are very beautifu! indeed. I have 
been lately much occupied with the theory 
of alternating currents. The point which he 
has chiefly brought before us is this—that 
you must not try to get out of an alternating 
current circuit the work which is being done 
in that circuit simply by multiplying the 
volts by the current, because there is a differ- 
ence between the current and the expressed 
electromotive forces. As matter of fact, 
the formula comes out very simply indeed— 
that the true work is really the produce of 
the electromotive force multiplied by the 
line current. It will be easy to get at the 
figures which give you the value of the co- 
sine of that angle pretty easily, but it involves 
a little mathematical work, and this is hardly 
the place for that. I have communicated 
this formula to the Society of Telegraph 
Engineers in London since my departure 
from London, and it will probably come to 
those who are interested in applying the 
formula te practical work. 

I do not think that there is any point on 
which I can give information here, but I shall 
listen with great interest to the discussion. 
Since the subject of alternating curreats has 
been brought up, I wish that somebody had 
given usa little information about a question 
which has been occupying my attention 
so much during the last year in con- 
nection with alternating current—the ques- 
tion of meters. I would like to hear what 
has been done in the matter of meters for 
alternating currents, because it strikes me 
there lies one of the chief difficulties in the 
practical working of central station lighting. 
Having my own idea of the solution of the 
difficulty, I would like to have heard from 
other people what the complete solutions are, 
or else what are wanting. I think that would 
have added to the interest of the discussions 
on the alternating currents. I am sorry that 
I really have nothing to give you that would 
be of value to the association. 

Dr. Moses: I am delighted that the article 
which Prof. Forbes has elaborated will ap- 
pear very soon. I had occasion to try one of 
his formule, and it was practical and useful. 
With regard to the question which he asks 
about the measurement of alternating cur- 
rents by means of a meter, it is, uf course, a 
most important question, and one lying at 
the very root of all electrical distribution. 
In fact, it was one of the first ideas evolved 
as to the distribution of electric currents over 
large areas for ordinary use as a substitute 
for gas for illuminating purposes—(the ques- 
tion of motors was not then considered 
particularly)—and it was resolved to adopt a 
continuous current, not because a continuous 
current machine, as then known, was better 
than an alternating machine, but simply be- 
cause continuous currents permitted of the 
registration of the amount of electricity con- 
sumed in any work by the various methods 
known at that time. When that was finally 
adopted by Mr. Edison, who first worked in 
that direction, he tcok the electrolytic 
method. That had already been discovered 
and elaborated in a most magnificent manner 
by Faraday, who bad, theretofore, discovered 
sO many very important facts, and among 
them [ might name the sublime law of 
chemical equivalents. That had been com- 
pleted before, but he adopted it in bis sys- 
tem for the measurement of continuous cur- 
rents. It was simply a question of deciding 
on which side of the mountain range the 
water was going to flow. I speak of him as 
typical of those who bave adopted continu- 
ous currents for distribution. Before this, 
of course, the alternating current had been 
used for lighting purposes; and, in fact, the 
first dynamo machine that was made was an 
alternating current one, but there were some 
practical difficulties in the way. And here, 
parenthetically, ] would wish to say that so 
great an authority as Bacon has before said, 
that one should be aware of things— meaning 
by that, popular reports flying about. He 
cited one case which will illustrate by anec- 
dote what I mean by things, when he said 
that Cesar managed to come into Italy by 
spreading the report abroad that his soldiers 
were afraid of Pompey’s; the actual fact 
being the reverse ; and Pompeys men then 
became over-confident, and we know the re- 
sult. The fame was spread abroad among 
the people at one time to the effect that the 
Pixi machine and other machines which 
introduced the alternating currents were 
highly dangerous. They were used for 
medical purposes; and whoever has had an 
induction coil put through him does not 





want it a second time, if he is sensitively 
strong. For that reason, alternating currents 
were abandoned, and for no other reason 
that I know of. Now we come along to 
another period, when people had become 
familiarized with the handling of currents, 
and it has been desired to use the alternating 
currents for illuminating purposes. It has 
been successfully introduced, but that link 
was wanting which the far-seeing mind of 
Mr. Edison supplied in his particular system 
of distribution—tke meter for the registration 
of the quantity of current consumed. Every 
one is familiar with the gas meter; every one 
knows that while it is allogether unreliable, 
still it is a kind of fetich that we must wor- 
ship; it may tell the truth; it generally does 
not; but still, it is a something. Now, in 
the alternating current distribution there has 
heretofore been no suchthing. I am glad to 
say that I have had the privilege—one of the 
segs # mee extended to us all here by 
the Westinghouse companies — to inspect 
every part of their vast establishment; they 
throwing open to us all their secret doors, 
and, in fact, focusing our attention on the 
things that we would like to see. And, 
among other things, I have seen a meter 
which I would take occasion to particularize 
here as being one most admirably adapted to 
the registry of alternating currents; and with 
this excellent addition, that it will speak the 
truth; and with this corollary to it, that we 
can verify it ourselves; and we do not need 
inspectors to go around; we do not need to 
use weights and measures made by ourselves. 
I have to speak guardedly of this, because I 
was told at the time that the meter was shown 
to me, that while it was shown, still, for cer- 
tain reasons connected with the taking of 
European patents, and such things, it was 
not desirable that the particulars conceining 
it should be promulgated; but I vouch for 
its success and accuracy. That meter is ab- 
solutely positive; it is simple, accurate, and 
cheap. It cannot pet out of order. We 
cannot doctor it. It is there to speak as 
truthfully as the current itself. I am also 
very happy to say that a meter—a most in- 
genious and practical, as well as scientific 

iece of apparatus—bas been invented by 

rof. Forbes, which I have not had the 
pleasure of seeing, but which I have read 
much about, and which also answers many 
of the conditions. Now, gentlemen, I think 
that if you will take the answers of Prof. 
Forbes in a more earnest way than you took 
my first proviso about the success of the 
alternating system, and if you will only ac- 
cept that statement, you may go home per- 
fectly satisfied tbat hereafter alternating cur- 
rents will be sold by the measure, by the 
quantity of the current absolutely consumed, 
and that the supervision of the bills charging 
for that current can be overlooked by the 
consumers themselves without any difficulty 
whatever. 

me 
Patchogue for Electric Lighting. 

The five thousand residents of that pros- 
perous Long Island village are in for electric 
lighting. They had a foretaste of it one 
year ago, when the village miller secured a 
small dynamo, and by the water power 
which turned his mill, forced a few rays 
upon the main street. The effect was as 
striking as it was novel to the native clement 
of ‘*‘ Oysterville.” The spread of electricity 
has been agitated thoroughly, even the vil- 
lage stores during the winter nights being 
turned into debating rooms at which one or 
more of the village patriarchs usually pre- 
sided. The meeting of two weeks ago, held in 
the Hote) Losee, capped the climax. ‘‘Uncie 
Austin” Roe presided, with Hon. George F. 
Carman as secretary. There it was voted to 
form a company, with a capital of $25,000 
One week later the desired amount was 
subscribed, and will be paid in by March 1, 
when new and powerful Thomson-Houston 
dynamos are to take the place of the ‘“ prim- 
i ive venture,” and the village will reflect her 
natural beauty beneath the light electric. 
Concerning the enterprise a village paper 
says: 

‘*As evidence of the confidence of our 
business men and capitalists in the enter- 
prise, it need only be stated that all the stock 
is taken, and there will be no more for sale, 
only as individual owners may have occasion 
to part with it. The whole amount of stock 
is to be paid in by March 1, when the com- 
pany will come into possession of the plant 
and the mill property. The company will 
add new dynamos, and enlarge as fast as the 
community call for the light.” 

——- ame 


** Aninventive German has devised a 
coffin for the convenience of those who have 
a dread of being buried alive. It is pro- 
vided with a valve, by means of which fresh 
air is admitted in quantity sufficient to sup- 
port life, and there is an arrangement of 
wires, by means of which the least move- 
ment of the body sets an electric bell ringing. 
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The Thomson-Houston Plant in Lynn, 
Mass. 


The growth of the business and the great 
popularity of the apparatus manufactured by 
the Thomson-Houston Electric Co. has as- 
tonished even those familiar with the worth 
of their system. 

The Thomson-Houston Electric Co. began 
business under its present management in 
1883. Much money was spent on the per- 
fecting of the apparatus, and the business 
rapidly increased, until to-day it stands one 
of the most successful and largest concerns 
devoted to the manufacture of electric light- 
ing apparatus. 

From a factory turaing out three machines 
a week to an immense establishment manu- 
facturing daily more than twice that num- 
ber seems incredible, yet such has been the 
change. 

Let us enter the factory, passing up the 
broad stairway at the left, and make a bur- 
ried tour of the various departments where 
over a thousand men and two hundred wom- 
en find constant employment. 

Passing through the office of the assistant 
superintendent we enter the main floor of 
Factory ‘‘ A,” the one first erected. This 
floor is devoted to the supply department, 
where all supplies and parts are kept, subject 
to the call of the foremen of the departments. 
Next this is the stock room, where all com- 
pleted goods are stored after the inspector, 
who with his assistants, occupy the next posi- 
tion, have examined and passed them. Here, 
also, is the master mechanic’s room, the 
sheet metal shop, and a small portion of the 
shop-lighting plant, consisting of two 50 
horse power dynamos. 

In the basement of the building we find 
the heavy machine shop. The field castings 
are delivered from the foundry, at the rear 
door of this room, and by means of many 
special machines planed and prepared for 
winding and fitting. An interesting and 
special machine is used to bore the inside of 
the field magnets to the peculiar cup shape 
used by this company, and which so materi- 
ally adds to the efficiency of the dynamos. 

Pass'ng rapidly forward, by some two hun- 
dred men working on the castings, we reach 
the dynamo assembling and testing room, 
where all the arc light machines are put to- 
gether, adjusted, and carefully tested for ca- 
pacity and efficiency. A 90 horse power 
Corliss engine furnishes the power for this 
department, and the circuits from the vari- 
ous dynamos are run up-stairs to the lamp 
testing room, where the current is utilized in 
the test work going on. Going up, we enter 
the low portion of the building between 
Factories ‘‘A” and ‘‘B.” Here are racks 
for 190 arc lamps, while an ingenious switch- 
board by the wall enables any line of lamps 
to be placed on any dynamo in the room be- 
low. We notice that all the circuits are of 
white wire run in glass tubes. 

The sccond floor of Factcry ‘“‘ A” is given 
up to the general offices, drafting rooms and 
the winding department, where all winding 
for arc light apparatus is done, 

Above this is the large floor given to the 
manufacture of the details of the incandes- 
cent system, such as lamp sockets and col- 
lars, fuse boxes, resistance coils, ete. Also 
the incandescent lamp testing room, where 
1,000 lamps may be tested at a time. On one 
side of this are the general instrument room 
and the experimental lamp department, the 
uses of each being manifest from the names. 

Crossing to Factory “B” we find the 
whole upper floor given to the manufacture 
of over 1,500 incandescent lamps a day. 


More than 100 girls and many men are here 
employed in the glass room and general de- 
partment. 

The floor below, lanes tay: the pattern room 
in the rear, is devoted to the experimental 
laboratory of Prof. Elihu Thomson, the elec- 
trician of the company. His study, the 
library of reference, and the office of Mr. E 
W. Rice, jr., are in the front. 


———_eg>oe——————— 

* * Tn St. Louis, after many months of ex- 
perimenting and investigating, the Lindell R. 
R. Company has at last settled down to the 
adoption of Julien storage batteries and 
Brusb a for running its cars. The 
company considers the system perfect and 
satisfactory in every regard, after a week’s 





trial. 
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What Constitutes a Good Carbon Point. 





By G. W. PARKER, BEFORE THE NaTIONAL 
Evecrric Ligot ASsocrATION, 
PITTSBURGH. 





From the standpoint of the manufacturer 
all well-baked carbons that are straight, free 
from cracks and other similar defects, and 
made from pure material, are good carbons. 

The electric light engineer will say that no 
carbon is good unless it will center properly 
and give him a reasonably long life with a 
good light. He is not at all inquisiiive as to 
the method of their manufacture, provided 
they give such results. 

But as the manufacturer can go no further 
than to correct any errors in his mechanical 
processes, the value of the carbon afterwards 
depends upon the conditions of its use. 
Such carbons as are described in the first 


paragraph will in some currents be satisfac- 
tory both as to light and life. In others the 
light may be brilliant and_ the life too short, 
or there may be arcs too short or too long, 
flaming, or other defects arising from the 
unsuitability of the carbon to the current, 
there being no inherent defect in the pencil 
itself. Therefore, to cover the whole ground 
of this important inquiry, we should also 
have the carefully compiled statements of 
your experience of the behavior of carbons 
burning in your lamps under varying circum- 
stances, rom this, results of great value 
to both sides might be obtained. 

There appears .to be no trouble in deter- 
mining what constitutes a good carbon me- 
chanically, but to you a good carbon means 
one that will give you satisfactory results in 
your use of it, and there we find several dif- 
ficulties, without taking into account imper- 
fections in your apparatus. The first is the 
difference in the strength of the current used 
in the different systems, and also in many 
cases in different plants of the same system, 
the corresponding differences in the resist- 
unce of each lamp, and frequently unequal 
adjustments of lamps in the same plant. 

‘or convenience, we are in the habit of re- 
ferring to those systems in which a small 
current and a long arc is used as bigh tension 
systems, and those in which a large current 
and short arc is used as low tension systems, 

The requirements of the low tension seem 
to be a carbon that is hard, well plated, and 
a good conductor, the latter being the most 
important. 

n the high tension, on the contrary, hard- 
ness and conductivity seem to be of second- 
ary importance. There is a tendency to 
flame and burn unsteadily when a hard car- 
bon is used in these systems, and a softer one 
sometimes becomes necessary, which in 
many cases shortens the time in which a 
lamp will burn without being re-trimmed, 
but in such case the difference is fully 
made up ino the brilliancy of the light. On 
the other hand, where a soft carbon is burn- 
* ed in a low tension current, the tendency is 
to form needle points, which prevents the 
carbon from cen‘ering properly, causes them 
to heat, and is apt to burn the holder. 

Let us pursue the inquiry touching the 
questions of size, conductivity, mortality, 
and light, and ascertain if definite relations 
can be established in regard to them, that 
may result in guiding us to the selection of 
perfect carbons for use from a mass of me- 
chanically good carbons. 

DIAMETERS. 


It is a matter of great interest to know in 
what manner and to what extent the size of 
the carbon affects the result in a current of 
given strength, covering, of course, in the 
general question of conductivity, the all- 
important results of light and life. 

HARDNESS OR CONDUCTIVITY. 

It is well known that a hard carbon offers 
less resistance to the current, or, in other 
words, has greater conductivity than a soft 
one; therefere, in carbons of the same 
length and diameter, made of the same ma- 
terial, by the same process, conductivity in- 
creases and diminishes respectively with 
their hardness and softness. 

In either hard or soft carbons, whatever 
of conductivity they possess respectively, 
will be increased or diminished as their dia- 
meters are increased or diminished, the 
length being maintained. It would appear, 
therefore, that it is possible to make a 
softer carbon of lurger diameter that will be 
the equivalent in conductivity of a harder 
carbon of smaller diameter. 


MORTALITY OF CARBONS. 


Of carbons of the same hardness and 
length, but having different diameters, the 
larger will, undoubtedly, outlive the smaller. 
Of carbons of the same diameter and length, 
but diffeing in hardness, the harder will out- 
live ther softer. 

Therefore, a carbon of larger diameter, 
which is soft may be equivalent to a smaller 
carbon, which is hard, as to life, just as it 
has been shown to be equivalent in con- 
ductivity, 
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ELECTRICAL REVIEW 


The life of a carbon is, of course, depend- 
ent upon many vicissitudes, such as high 
winds, broken globes, etc.; but under the 
same conditions the statement made above is, 
undoubtedly, a fact. 


BRILLIANCY OF LIGHT. 


It is well known and admitted that as be- 
tween hard and soft carbons of the same dia- 
meter, the latter will give a more brilliant 
light. 

t is just as well known that in case of 
hard carbons those of smaller diameter will, 
within certain limits, give a more brilliant 
light than those of a larger diameter. 

On the above statement of facts it may be 
regarded as settled, then, that with the same 
diameter, but differing in hardness, the hard 
carbon will possess greater conductivity and 
have a longer life, but with less brilliancy of 
light ; while the softer carbon will have less 
conductivity and a shorter life, with a more 
brilliant light. 

And. further, that with uniferm hardness, 
but differing in diameter, the larger diameter 
will have the greater conductivity and longer 
life, with a less brilliant light; while the 
smaller diameter will have less conductivity 
and a shorter life, with a more brilliant 
light. 

The foregoing statements indicate invari- 
ably that with greater conductivity light 
diminishes and life increases; and, converse- 
ly, that with diminished conductivity the 
brilliancy of the light is increased and the 
life shortened. 

In corroboration of this it appears that a 
small, hard carbon is practically the equiva- 
lent of a larger, soft carbon, their corductiv- 
ity being also equivalent. 

Heretofore it bas been considered prob- 
able that the diameter, candle power, re- 
sistance per lamp, conductivity of the carbon 
point, and strength of current, are all inter- 
dependent, and a change in any of them will 
effect all the others, requiriug a counteract- 
ing change or adjustment in some of them, 
in order to restore the proper relations be- 
tween them. 

This, if so, you can readily see is difficult 
to do ; for part of the work is to be done by 
the manufacturer, and the remainder is 
under your control. 

On the other hand, if the deduction can be 
properly made from the statements herein 
presented, that the resis‘ance of the carbon 
point will determine its capability in respect 
to light and life in the different currents, the 
trouble is practically removed. It is not im- 
possible, think, to construct a machine 
that will, at no great increase of cost, assort 
the carbons into groups of uniform resist- 
ance or conductivity. Then, with constant 
currents, clean lamps, perfect connections 
and insulation, you will ascertain practically 
that carbons mechanically good will prove 
to be good, and uniformly so, in actual 
service. 

Much more could be written upon this in- 
teresting question, but this paper is already 
too long. I have noted for your discussion 
some important points which I hope your 
experience will enable you to determine defi- 
nitely if they are well taken or not. I would 
be glad to have the whole question of the 
imperfect burning of carbon points thor- 
oughly canvassed, so that manufacturers 
would get some hints as to what may be 
done by them in the way of correction when 
the fault lies at their door. It is especially 
desirable to be informed if that very dis- 
agreeable feature in the burning of carbons 
called ‘‘ flaming” is always the effect of one 
particular cause, and what that cause is. 


Lae aes 
Mr. Gaslight and his Son Bill, 

‘“‘My dear Mr. Gaslight, what is the 
matter?” inquired jaunty young Miss Elec- 
tra, who delights in shocking people with 
her smartness. ‘‘ You look so feeble and 
yellow. Is it a touch of the jaundice? Come, 
brighten up and be yourself again.” 

‘*No, no, Miss Electra,” was the sad re- 
sponse. ‘‘I will never be myself again. My 
whole system is run down. I am weak and 
haven’t a bit of life in me. Oh, my! oh, 
my! I have had Dr. Wagner (director of 
Public works) for nearly a year now, and 
I’m afraid he doesn’t understand my case. 
I feel and I know that I need richer and 
stronger food, but he will keep me on a low 
diet, and it breaks me down. The doctor 


says I am just as strong as I was a year ago, 
but I know better than that. I guess Dr. 
Wagner's practice is too big. He attends 
the Waters, the Cobblestones, the Sweepers, 
the Sewers, and they all have sickness in 
their families. No, I’ve never been alto- 
gether myself since Dr. Trust died.” 

“And how is your son?” 

“My son Bill? Oh, Bill is all right. You 
can almost see him grow. He could not be 
better, and do you know that it is one of the 
strange things in my case that the weaker I 
get the stronger Bill grows. Yes, indeed, 
Bill’s all right, and Dr. Wagner is proud of 
him. He understands Bill better than he 
does me,”—Philqdelphia Times, Jan, 28d. 








The Relation of Electric Lighting to Fire 
Tusurance. 





By S E Barton, oF THE NEw ENGLAND 
INSURANCE EXCHANGE, BEFORE THE EL- 
EcTRIC LigHtT CONVENTION, PITTSBURGH. 





In considering the relation between electric 
light and fire insurance interests, I must con- 
fine myself mainly to the situation in New 
England, because I am familiar with what has 
been and is now being done there, and I am 
quite as unfamiliar, except in a general way, 
with the relations that exist between the two 
interests outside of that small but lively 
quarter of our country. 

In order that you who liveaway from New 
England may better understand what I may 
say as I proceed, it will be well for me to tell 
you briefly what kind of an insurance organi- 
zation we have there. 

The New England Insurance Exchange, 
which exercises a modest control over a part 
of the fire insurance matters within that ter- 
ritory, with the exception of the city of Bos- 
ton and State of New Hampshire, is a body 
composed of the special agents, adjusters, 
traveling men or so-called field-men, repre 


senting the various stock fire insurance com- 
panies doing business there—some 150 in 
number. These men mostly have their head- 
quarters in Boston, which is verily a ‘“‘ Hub” 
in that respect. They are constantly skir- 
mishing over the territory, individually or in 
squads of two or more, adjusting losses, and 
occasionally, through the co-operation of 
their local agents in the towns and cities, 
stealing good risks from each other or from 
some other competitor; but every Saturday 
finds a large majority of them back in Bos- 
ton, where they convene in regular session, 
and consider with legislative dignity any 
matters of common interest, electric lights 
included. They swap experiences, swap 
yarns, swap anything for something better; 
consequently they are a body of wonderful 
unanimity in any cause that promises com- 
mon good to themselves, and justice and fair- 
ness to otaers. They say to electric lights, 
‘* Burn, after our inspector has approved the 
manner in which you are installed and main. 
tained;” and asa consequence there are in 
New England to-day, not including Bos’on 
and New Hampshire, 13,944 are and 157,845 
incandescent lamps, radiating their beauti- 
ful bright light where the feeble flicker of 
the gas-jet and kerosene lamp could not pene- 
trate. 

So concerted is the action of these men, 
that were they, by reason of any necessity, 
compelled to say that electric lights shall not 
burn, comparative darkness would once more 
reign supreme in that fair land; but while 
they can continue to count upon their fingers 
the yearly fires caused by this modern illu- 
minant, i think I can safely assure you that 
their dreaded power of extinguishment will 
not be exercised. 

I have made exceptions of the city of Bos- 
ton and the State of New Hampshire, the 
reasons for which are these: The former in 
its fire insurance matters is supervised by a 
similar organization to ours, known as the 
Boston Underwriters’ Union, which handles 
electric lights in the same manner as our ex- 
change. he latter, through antagonistic 
and unfair legislation, over two years ago 
caused the absolute retirement from that 
State of every outside stock fire insurance 
company, and they now manage that busi- 
ness by themselves. By what light they work 
we know not; but, judging from their sad 
experience of the past year, we are led to be- 
lieve that they work by the unholy light of 
their own wicked ways. 

I have described the character of our ex- 
change principally to show the difference be- 
tween it and most of the insurance organiza- 
tions of our country, which are generally 
composed of officers of companies, or local 
and general agents in the large cities, be- 
tween whom, by reason of their greater com- 
petitive relations, there exists a less cordial 
and familiar fellowship; and they are conse- 
quently less able to harmoniously and suc- 
cessfully devise and carry out methods of 
improvement and mutual good. 

In the fitst year of our existence, some five 
years ago, we realized, after having paid con- 
siderable sums for losses caused by electric 
lights, that our interests demanded the in- 
spection of all such apparatas by some per- 
son selected by ourselves, if we were to con- 
tinue granting permits for the lights, without 
charge. We were a year or two, in a sort of 
experimental way, in getting settled down to 
a perfect system of inspection; but the result 
of the two years immediately preceding 1887 
showed us, for the labor we had undertaken, 
a loss of less than $8,000 from electric light- 
ing in our territory. We had by that time 
not only given up all thought of making an 
extra charge for a permit to use your lights, 
as we do in many cases for kerosene oil, and 
in some instances for gas, but we were fast 


beginning to show our preference for your 





illumination by granting reductions in our 
rates of premium. The year 1887 has shown 
us a loss record from your lights something 
less than any previous year, notwithstandin 
the great increase in your installations; an 
the spirit of recognition of your superiorit 
in point of safety has steadily gained ground, 
until I am happy to predict that, before 
another month has passed, the New Eng- 
land Insurance Exchange will have an- 
nounced its favor in the form of a schedule 
of reduced rates, which it purposes to make 
on certain classes of risks where the exclusive 
use of electric lights is guaranteed. I think 
“ - respect we will have fairly taken the 
ead. 

A proposition to this end was made by the 
electric light committee of our exchange u 
year ago; but while we had for two years 
previous made an occasional reduction in 
rates, and have done so more generally during 
the past year, the time has not seemed ripe 
until now for an open announcement to that 
effect. 

This feeling of preference for electric 
lights has been very gradual in gaining 
greund with us, and has reached a general 
recognition from the fact that the fires from 
that source have been few in number, and 
the losses small in amount; and this favor- 
able result has most assuredly been due to 
our perfect system of inspection. In this 
claim I am supported by the greatly increased 
number of fires that are reported as eccurring 
in sections where insurance inspection does 
not prevail. 

That there are in your method of lighting 
many inherent possibilities of causing com- 
bustion and loss of property thereby, I need 
not claim, because none of you would for a 
moment deny it; but what I do want to 
claim, and mean to persist in maintaining, is, 
that there is no reasonable excuse for any fire 
to be caused by your apparatus, except in 
very rare cases, where some unexpected and 
unavoidable accident may occur. 

It isquite possible for you to reduce the fire 
hazard of your system to the very lowest 
degree. 

t is quite as tmpossible to do so with any 
other means of artificial lighting. How can 
any care or control be exercised over the 
promiscuous use of kerosene lamps, while 
men, women, and children, including the 


careless, the thoughtless, the stupid, the old’ 


and feeble. the young and weak, are handling 
them? What can prevent the innocent but 
agile cat from upsetting the Jamp carelessly 
left in its path, as it is not infrequently ac- 
cused of doing. Surely no insurance inspec- 
tor, even with his ubiquitous habits, could 
prevent such catastrophes. 

While greater care and a system of inspec- 
tion could ne some of the many 
explosions in the gas system, they could not 
prevent combustible material from coming in 
contact with the open flume, neither in the 
dwelling, the store, nor the workshop ; nor 
could they prevent an occasional escape of 
gas through a leak, ora burner carelessly left 
open; and in that event no amount of 
cautionary rules could deter the innocent 
occupants of the premises from going in 
search of the leak with an open light in their 
hands. 

While our policies distinctly exclude dam- 
age caused by explosion unless fire ensues, 
and then only cover the damage caused by 
fire, there is usually fire enough ensuing to 
‘‘ring us in”; and the drawing of the line 
between the explosion and the fire is usually 
disastrous to us. 

Therefore I hold, that, while no possible 
human foresight can prevent fires from the 
old methods of lighting, it is not only pos- 
sible, but quite an easy matter, to prevent 
them in your case, if you set about it rightly, 


If I were to presume to offer advice in the 
matter, it would be this: Where insurance 
inspection is already being practiced, com- 
bine among yourselves and support it by 
paying whatever is reasonable for carrying on 
the work in an intelligent and economical 
manner ; also by helping them improve their 
rules and requirements from time to time, 
as —_ experience develops new means of 
safety. 

Where such work is not being performed, 
get together in the same manner, those of 
you who are operating in that field, and ask 
the insurance men to appoint an inspector ; 
then submit your work to him, conform 
cheerfully to his reasonable requirements, 
and go to the public with his approval. The 
approval by insurance companies of any 
lighting, heating, or power device is neces- 
sary. The public wants light, heat, and 
power ; but it must have insurance, for on 
that the great commercial fabric of to-day 
depends for solidity. 

By such inspection you will bring the fire 
hazard down to a minimum, you will largely 
increase the growing confidence of the public 
in your lights ; you will rapidly clear away 
any lingering prejudice with insurance men 
against you, and, in place of opposition that 
you may now occasionaly meet with from 
them, you will readily obtain their fullest in- 
dorsement—more than that even, you will 
doubtless receive positive encouragement 
from them in the way of concessions in rates 
in many cases. 

The two interests should harmenize and 
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work iogether to the greatest degree. You 
have in your system of artificial lighting 
grea' possibilities of reduciog the enormous 
fire waste considerably; while we have, 
through our indorsement and encouragement, 
tne power to largely increase your develop- 
ment ; and the two together can give man- 
kind more light and better light, and they 
need it. 

I do not hold that you are deficient in any 
degree as to what does and what does not in- 
sure safety in your work, but I think you 
will agree that in the construction and main- 
tenance of your equipments you are some- 
times obliged to depend upon those who are 
pot so proficient in their calling as they 
might be. The good insurance inspector, 
who gleans his knowledge and experience 
from all, helps you to educate and improve 
in usefulness these employes to whom you 
trust your work. I refer particularly to the 
construction and dynamo men and the trim- 
mer, and to the latter more particularly. If 
this functionary had possessed a knowledge 
of the possibilities of fire from the arc lamp, 
the losses from electric lighting in New Eng- 
land Jast year would have been too incon- 
siderable to mention. 

Right here I wish to speak of a habit that 
sometimes possesses local companies—that of 
hiring inexperienced help because it is cheap. 
It is false economy, I think. 

Competition, which is very great among 
you, drives you in some cases to lowering 
the standard of your material and work. It 
compels you to figure in every possible way 
to get the job. Nine out of you may be 
honestly inclined to maintain the highest de- 
gree of perfection, but the tenth one outbids 
you all by figuring for cheap work. Careful 
and conscientious insurance inspection brings 
him up to the rack, or shuts him out; and 
we all profit thereby. 

The question of insulation was referred to 
in a pointed and timely manner by our friend 
Haskins a year ago, and his suggestions seem 
to have taken root inthe East. Insulated 
wire is the rule rather than the exception in 
those places where insulation is most needed, 
and painted wire has ‘‘lost its grip.” The 
difference in cost is too slight, and im point 
of efficiency and economy too great, to allow 
the reform to languish. 

The location of central stations seems to be 
receiving merited attention, but not to that 
extent which the good of the profession de- 
mands. In the past the practice has been to 
secure power, especially in the smaller places, 
where it could be had the cheapest, without 
regard to permanency and surroundings. 
The result has been, that you have gone into 
cramped quarters, with hazardous occupa- 
tions on all sides, above and below you. You 
have got power by using boilers already be- 
ing worked well up to the limit of safety, or 
you have set other boilers in the limited 
space at your disposal. There have been 
fires and losses charged to you which you 
might have escaped by locating more wisely; 
and, as a consequence, too many insurance 
men now look upon the electric light station 
as one of the specially hazardous risks. 

Locate by yourselves as much as possible. 
Build after modern fashions. Do not spare 
brick walls and cement floors where they 
will add to your safety ; and then you will 
get lower rates from stock fire insurance 
companies, or our ‘‘ Mutual” friend Wood- 
bury will provide for you. 

There are in New England, as many of 
you are aware, a dozen or more good, strong 
mutual fire insurance companies known as 
the ‘‘Manufacturers’ Mutuals.” They con- 
fine their acceptances of risks to the largest 
and best manufacturing properties in New 
England and the Middle States, and toa 
limited extent in the Southern S'ates and 
Dominion of Canada. Mr. C. J. H. Wood- 
bury is one of the vice-presidents of the 
largest of these Mutual companies, and the 
recognized expert authority for them all. 
About five hundred of the large manufac- 
tories insured by them are lighted by elec- 
tricity, either arc or incandescent, and very 
largely isolated plants. They have received 
the inspection of Mr. Woodbury, and the 
greater part of those in New England that 
of Inspector Brophy also. I take pleasure 
in quoting from a letter on the subject, just 
received by me from Mr. Woodbury. He 
says :— 

‘‘When electric lighting was first intro- 
duced, it was the cause of a great many fires, 
there being twenty-three fires from this 
source in the sixty-one mills using it in 1881 
and 1882. By April, 1882, all the electric 
lighting plants in property which was insured 
by the fener had been changed to conform 
to the rules for installation which I had pre- 
pared in December of the previous year, and 
since that time we have not had a single fire 
from electric illumination. Ido not know 
of apy fires caused by electric lights which 
did not owe their origin to a disregard of 
principles laid down in those rules as essen- 
tial for safety.” 

I think that statement bears me out in my 
assumption as to the almost entire immunity 
from fires due to artificial lighting that is at- 


tainable by the use of your methods, and I 
ask no better support. 

Mr. Ridlon has advanced some excellent 
deas looking to better work in point of safety 





in construction and maintenance—that of 
examination for fitness and qualification of 
the men who do this work, and the granting 
of certificates to them if found competent, 
the same as is done in the case of steam en- 
gineers. He would have the board of ex- 
aminers composed of electrical and insurance 
experts. My only criticism is that his ideas 
fall short of the whole necessities. The ab- 
solutely impartial inspector is still needed to 
see that the ‘‘tenth man” of whom I have 
previously spoken does not prosecute his ne- 
farious work without a certificate; also to 
see that those who hold certificates are not in- 
trusting their work to cheap men who don’t 
hold them, or that the guileless trimmer is 
not falling into the habit of leaving the bot- 
tom off his arc lamps. 

I would not — your time with technical 
suggestions—if, indeea, I had any to offer— 
because they had better be left to printed 
rules and inspectors; but it may interest you 
to know to what extent your business has 
prospered in New England. The following 
figures are taken from our inspection records, 
and are probably about right; they are inclu- 
sive of Boston, but exclusive of New Hamp- 
shire. For comparative purposes I give them 
as they stood at the beginning of 1886 and 
also 1888. 


NUMBER OF ARC LIGHT CENTRAL STATIONS. 


1886. 1888. 

In Massachusetts ... ...... 26 45 
Rhode Island........... 5 8 
COmNOUIOUE ... onsce 6ses 9 21 
Cer r 4 14 
Vermont ai cae ebteeeee none 5 
I cha naewsioes 44 93 


Increase, 1888 over 1886, 111 per cent. 


CAPACITY OF ABOVE IN ARC LAMPS. 





1886. 1888. 
In Massachusetts (including 
2,168 in Boston in 1886, 
and 2,475 in 1888)...... 3,693 7,305 
hots Islam ...........c0.ce0 831 1,961 
OCORBOTNOE” 2... cccsssece 782 93,811 
| ERE eres eer 520 1,465 
WOE ioc Secien cesses none 415 
ee eee 5,826 14,457 


Increase, 1888 over 1886, 148 per cent 


NUMBER OF INCANDESCENT LAMPS FROM 
CENTRAL STATIONS. 





1886. 1888. 

In Massachusetts (including 
9,000 in Boston in 1888) 8,600 74,500 
eee 600 2,200 
Connecticut.... ......... none 11,050 
SD ihiivanntiaed sane 400 8,100 
ee a re none 1,400 
WE easun nschoes 9,600 97,250 


Increase, 1888 over 1886, 913 per cent. 


NUMBER OF ARC LAMPS IN ISOLATED PLANTS. 


1886. 1888. 

In Massachusetts .......... 459 721 
Rhode Island........... 416 7381 
PIE oa ss 0:5 s00'es 2238 332 
ee ei 10 50 
eer 58 128 
tincccmisaadews 1,166 1,962 


Increase, 1888 over 1886, 68 per cent. 


NUMBER OF INCANDESCENT LAMPS IN I80- 
LATED PLANTS. 





1886. 1888. 

In Massachusetts............ 16,003 40,619 
pO ee 4,140 9,546 
rer 2,117 11,050 
eee 1,860 6,908 
Rs he icdesdo sss se0 none 475 
co eee .... 24,120 68,598 


Increase, 1888 over 1886, 184 per cent. 


Total arc lamps, 1886. 6,992; 1888, 16,419. 
Increase, 1888 over 1886, 135 per cent. 


Total incandescent lamps, 1886, 33,720; 
1888, 165,848. 
Increase, 1888 over 1886, 392 per cent. 


Total arc and incandescent, 1886, 40,712; 
1888, 182,267. 
Increase, 1888 over 1886, 348 per cent. 


Those of you who may know the ratio of 
increase in other sections of the country. for 
the corresponding period, can judge if New 
England insurance supervision is a detriment 
to your business or otherwise. 

whole year without any considerable fire 
loss in our country from electric lighting 
would be a splendid record, but none too 
good for any of us to contemplate. While 
such a result is far outside the bounds of 
probability, in the present condition of 
things, it is well inside the bounds of possi- 
bility. As well might we hope to revolve 
the earth from east to west as to hope for 
anything short of millions of dollars of fire 
loss annually from the old methods of illu- 
minating by combustion—the candle, the 
gas, and the kerosene oil flame, and the ac- 
companying friction match. 


ELECTRICAL REVIEW 


How can We Protect our Watches against 
the Influence of Magnetism ? 





By Partie LANGE, BEFORE THE NATIONAL 
E.ectric Liant Association, 
PITTSBURGH. 





I have been invited to deliver to this con- 
vention an address on the influence of elec- 
tric currents upon small magnetic matter. 
I can comply with this request in no better 
way, perhaps, than to devote myself espe- 
cially to the discussion of this subtle influence 
as applied in particular to the delicate mech- 
anism of our watches. Every man among 
us has doubtless been. often impressed with 
the idea that absolute accuracy is the most 
desirable quality a timepiece can possess ; 
that reliability is most essential to render 
efficient a guide so frequently consulted as the 
watch. You will therefore acknowledge the 
real importance of the question as to how we 
ean best protect our timepieces from the in- 
fluences of a magnetism that must render 
them inaccurate and unreliable. Since the 
introduction of powerful dynamos has taken 
place in large electrical establishments, and 
in the many buildings supplied with inde- 
pendent and separate lighting plants, it has 
become evident that the watches carried by 
persons coming in proximity to the dynamos 
(whether such persons be constantly em- 
ployed near the dynamos, or only visitors 
to the works, it matters not), are very likely 
to become magnetized. Once the in. 
fluence of magnetism, the time pieces must 
very soon show the effects by either 
losing or gaiuing time, or s'opping altogeth-. 
er; and the cause thereof is such, from its 
very nature, as would be liable to puzzle 
even an expert watchmaker to remove. The 
advent of electricity in its modern and mani. 
fold branches of utility has forced upon us 
the importance of this question: How can 
we prevent this magnetism from gaining a 
damaging influence upon our watches; or, if 
not prevented, how can we best and most 
speedily repair the damage done ? 

Let us not look upon the question lightly, 
but rather in all earnestness. Let us bear in 
mind that, while the powerful dynamo in the 
engine-room of the manufactory, the busi- 
ness house, or the ocean steamship, sends 
forth its currents through many lines to 
furnish light or power, it sends forth also a 
very different influence, and one that makes 
mischief with the watch carried by the en 
gineer or electrician, the visitor to the works, 
or the captain, or the pilot who may happen 
to approach for a moment within the in- 
fluence of suchadynamo. Let us not forget 
that, in the latter event, serious results may 
follow, for, by the captain’s chronometer, in 
conjunction wi.h the compass, the great 
ship is sailed. We should bear in mind that, 
in the manufacture of our best watches, the 
object of the maker is to confine in the 
smallest space possible the greatest streng'h 
and durability. In order to accomplish this 
object he finds it necessary to use, for the 
principal parts of the watch, hardened steel, 
a material decidedly susceptible to the influ- 
ences of magnetism. The hair-spring and the 
balance-wheel, vital parts of the watch, are 
thus frequently constructed ; and even though 
the balance be made of a combination of met- 
als, the steel in the little pomts on the wheel 
may be attracted to the little stee] screws nec- 
essary to perfect firmness in the larger mech- 
anism of the watch; for these screws may 
be readily charged with magnetism of suffi- 
cient force to be long retained and to exert a 
continual influence over the other magnetic 
matter. The escapement-wheel—likewise of 
steel if durability be desired—becomes easily 
magnetized also, and its movement is seri- 
ously retarded. Then the bair-spring, with 
its delicate coils close together, may be so 
polarized that the coils on the side next to 
the nearest steel screw will all adhere to each 
other, and play havoc with the motion of the 
watch. 

Thus our very best timepieces are most 
susceptible to the influence which may, and 
often does, retard them to the extent of sev- 
eral hours a day. 

In my work as an investigator of this sub- 
ject, which has extended over a period of 
several months, I have formed three separate 
solutions of the problem: First, to have the 
watch made of material that cannot be mag- 
netized; second, to enclose the works in an 
iron case, so as to shield the vital parts of 
the watch; and third, to apply efficient means 
to demagnetize the watch that has not been 
favored with the safeguards. 

With regard to the first solution, I have 
had occasion to experimentally test its effi- 
ciency. I have applied the most complete 
magnetic tests to watches made by a well- 
known watch company, which were claimed 
to be perfectly free from all magnetic in- 
fluences. The hair-spring and _balance- 
wheel of these watches are made of an 
alloy of palladium. I have no hesitation in 
saying, after subjecting these watches to the 
strongest magnetic influences in the Westing- 
house Electric Works, that their claim to 
recognition as non-magnetic timepieces is 
fully sustained. I have had one of these 
watches perfectly timed to run with another, 
and subjected the two to opposite extremes 








as regards magnetism, yet discovered no d« 
viation in their time-keeping. The one was 
wholly free from the magnetic influence ; the 
other was running at a point between the 
pole-pieces of a most powerful magnet. I 
have watched both of them closely for weeks, 
without being able to detect any difference 
in their time. 

Taking the hair-spring and balance-wheel 
from a watch, I have placed them upon a 
little cork-float in the water, and then ap- 
proached them with a most powerful mag- 
net, without being able to detect the slight- 
est motion of the little float or its burden; 
whereas the ordinary steel hair-spring and 
balance wheel, subjected to a similar test, 
were so strongly attracted that they not only 
moved the cork float, but jumped from it to 
the magnet instantly. 

While it is true that the screws and a large 
portion of the other mechanism in these 
watches is made of steel, yet all the delicate 
movements in the works are so entirely non- 
magnetic that, although the steel parts should 
be charged with magnetism to the highest 
degree, there would be no | sp ere effect 
exerted upon the running of the watch. 

Concerning the second solution of the 
problem, that is, shielding an ordinary watch 
against magnetic influences by enclosing it 
in an iron case, I would say that I have not 
personally experimented with them; but ac- 
quairntances of mine entirely competent to do 
so have given me an excellent idea as to what 
such watches are capable of. Watches in 
such cases have been very successful in re- 
sisting the ordinary influences of the dynamo 
room. But I would not advise that they be 
exposed to the influence of very strong fields, 
because in that case they would be magnet- 
ized and lose time. 

Now for the third solution of the problem. 
Since it istrue that comparatively few non- 
magnetic watches are in use, and that there 
are great many of the ordinary watches with 
steel works the question comes up naturally : 
How can we best demagnetize the watches if 
they have become injuriously magnetized ? 

An old way of doing this was in placing 
the magnetized timepiece in close proximit 
to a dynamo, then revolving the oe | 
rapidly by means of some mechanism and 
slowly removing it from the magnetic influ- 
ence. This is a very unreliable cure at best, 
and in many instances, quite ineffective. A 
much better method has presented itself to 
me. I had occasion recently, while con- 
structing instruments for the alternating 
current, to observe some facts in connection 
with this kind of current and its peculiarities, 
which were suggested to me as being entirely 
available for use in the process of demagnet- 
izing watches. In sending an alternating 
current through a solenoid, without breakin 
the circuit in the latter, I found that the stee 
core had lost its magnetism entirely. Mag- 
netizing: the core as strongly as I might 
before this operation, it would be, as I dis- 
covered, entirely demagnetized after sub- 
mission to the process described. Then I 
found the same proposition to be equally 
true as applied to a whole handful of steel 
particles. They might adhere to each other 
ever so strongly before the operation ; but if 
I endeavored to pick one of them out of the 
solenoid with the circuit undisturbed, the 
steel particle would come out entirely alone, 
wholly demagnetized and free from attrac- 
tion to the others. Then I tried a watch 
whose steel pieces were thoroughly charged 
with magnetism, and I found that the same 
process exerted the same effect upon the 
watch as upon the steel core or upon the 
many particles of adbering steel. It was 
utterly demagnetized in all its parts, perfect- 
ly cured of its magnetic ailment. It would 
be unsafe to bring such a perfectly restored 
wa'ch again within the influence of magnet- 
ism, unless the owuer be desirous of again 
resorting to the still reliable process describ- 
ed. The solenoid need not be described to 
electricians. It is a very simple contrivance, 
filled almost to the top with soft iron wire, 
leaving just room enough atthe top, if de- 
signed forthe purpose described, to allow 
the insertion and removal of the watch in the 
manner noted. Any person can apply the 
test successfully, and, if it be in a jeweler’s 
store, or any — ligh‘ed by incandes- 
cent lamps supplied for alternating current, 
the person need only remove the lamp from 
its socket, insert an attachment plug in its 
stead, connecting the current with such a 
solenoid, dip the watch in the hollow end of 
the solenoid, and, after leaving it in there a 
while, remove it without disturbing the 
circuit. In this way a perfect cure for mag- 
netized watches might be applied in any 
store, factory, or other establishment having 
alternating incandescent lighting plant. In 
conclusion, I have only to say that the first 
solution of the problem described above, 
namely, that of getting perfectly non-mag- 
netic watches, is the best and safest one for 
those whose timepieces are liable to be sub- 
jected to magnetic influences. I may also 
add that the third method or cure described 
demonstrates the wonderful resources of the 
alternating system of electricity, which, 
though it may work damage like ether 
systems, has yet within its own qualities a 
perfect curative power, which cannot be 





claimed for the continuous or direct current, 




























































































** Independent Engines.”’ 





THE Discussion oF Mr Wo. LEE Cuvrcn’s 
Paper BY THE ELEctrRic Lieut MEN. 





We presented Mr. Church’s paper last 
week. It provoked the following discus- 
sion: 
Dr. Moses: I would like to ask Mr. 
Church, then, what is about the average 
size of independent engine that he would 
recommend. 
Mr. Cuurcu: | think the question is not 
governed by the size of the engine. I think 
it is governed by the size of the dynamo, and 
that, in turn, is governed by the nature of 
the circuits which have to be Jaid out You 
have got to discover what your distribution 
of light is to be; then adapt your dynamos 
to that; then adapt your engine to the dyna- 
mos. It is nota primary question. 
Dr. Moses: Is it not in this regard, per- 
haps? It might not be considered advisable 
to establish a central station that did not 
represent a certain curve of use of incandes- 
cent light. 
Mr. Cuurcn: Without professing to have 
any knowledge whatever of the economics of 
station management, it seems to me that a 
large station will naturally run in the direc- 
tion of uniform sizes of dynamos throughout, 
for the one reason that that involves simply 
the carrying of one line of spare parts, and 
more ready interchangeability. Of course, 
in astation in which the light fluctuates as 
much as in this that I show, the smallest 
dynamo should be adapted to the minimum 
load that obtains over the greatest length of 
time. But I should determine, as far as pos- 
sible, what my minimum load was to be; 
make that my smallest unit; and after that 
bring all the subsequent units to the same 
power, or, if found better, to still larger 
units, as indicated here. 
Dr. Moses: Another question, if you 
please. Does not the efficacy of these inde- 
pendent engines depend also a great deal 
upon the —— of the engine? If you 
have a complicated, very high speed engine, 
that requires a great deal of attention—oil- 
ing, and lookiug out for cylinder heads, and 
all that—is it not perhaps advisable to adopt, 
in those cases, an exceedingly simple engine? 
I have in my mind a station I saw in Phila- 
delphia. The gentleman who represents it 
might now say something in regard to it. 
Mr. Cuorcu: I simply wanted to say with 
reference to that question that I sometimes 
play whist. I do not wish the gentleman 
present to think that I have returned my 
partner’s lead in this case. [Applause.] I 
should rather be excused entirely from enter- 
ing at all upon remarks of that character. I 
think the Association will do me the credit 
by acknowledging that I made my remarks 
as general as possible. It is purely a point 
as to whether we shall go direct from our 
engine to our dynamo or shall we go around 
from the elbow to the thumb? I would not 
want to enter into discrimination between 
engines atall. [Applause.] 
Rm. Moses: I feel, Mr. President, as if we 
are all here for the purpose of eliciting the 
truth on that matter. I myself am very anx- 
ious to know that, because [ happened on 
one occasion to require the use of a high 
speed engine, and found that it was a very 
difficult thing to manage where the compli- 
cation of the engive interfered with the ease 
of mind of the engineer He had to be run- 
ning it nearly all the time. His attention 
was nearly always occupied with it. There- 
fore I asked that question. I answered it for 
myself on a subsequent occasion where I 
caused an evgine of very much simpler con- 
struction to be substituted for it. I won't 
tell this gentleman that it was an eng’ne 
tbat he represent d, or be might object to it. 
But it was. [Laughter.] 
Mr. Smiru, of Detroit: I think that Mr. 
Church bas treated this question from a very 
broad standpoint, and [ think that he should 
be congratulated on that. There are cer- 
tainly at least half a dozen high-speed engines 
admirably adapted for electric lighting, and 
anything Mr. Church has said on the black- 
board in reference to any one of theo will 
apply to all. I do not see any reason for 
bringing in here the different makes of en- 
gines. [am not an engine man myself. I 
do not represent any engine at all. But Mr. 
Church’s paper was put on a broad basis, and 
I think we should keep it on a broad basis, 
and not bring it down to any particularity. 
Mr. Smiru, of Pittsburgh: Mr. Church’s 
paper is limited to incandescent stations. 
The use of a small engine in arc stations has 
been very much condemned, In an arc sta- 
tion you know about what your light is go- 
ing to be. If you know your load is going 
to be 500 horse power you Can stop your en- 
gine at pretty nearly its full load. There the 
big engine is undoubtedly the more econom- 
ical. But in an incandescent station there is 
no regulation as to the amountof load. We 
must keep that point clearly before us—that 
this discussion is limited exclusively to in- 
candescent work. There are comparatively 
few incandescent stations that are running 
with shafting. Most of them are running 
with independent engines. 





Mr Kerr: There is another thing, in the 
preliminary part of this discussion, that I 
wish to draw attention to. It has been called 
to the attention of the association each time 
a power discussion bas arisen, and I do not 
see the need of mentioning it again, except 
for the fact that a great many men have a 
misconception of large versus small engines 
as against subdivided versus non-subdivided 
power. Let us not, in any discussions that 
follow here, talk about the difference between 


75 or 125 horse power. The thing is a broad 


It is subdivision versus non-subdivi 





matter and not limited to the size of the en- 


ELECTRICAL REVIEW 


Mr. Kerr: Mr. Smith has made a remark 
about which I would like to argue with him, 
witbout taking the time of the meeting to do 
it, about the compression not being as good 
on a single valve engine as on a four valve 
engine. 

| Mr. SmitH: Do not let Mr. Kerr forget 
| the idea that I am not in favor of high com- 
| pression. 

Mr. Kerr: Perhaps it may take but a 

| moment to explain. On a slow running en- 


60 horse power engines and 100 horse) gine you set the exhaust valve so that it 
power, and whether it is better to bave 60 or | makes an exhaust closure at % of the stroke. 


| That does not vary as the load decreases. 
| Therefore, the entire internal surface of the 
cylinder is exposed to the temperature of the 


























able cut-off engine. 


moderate range below and above the rated power. 
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EXPLANATION—LimiTs oF Hien Errictency.—Between a and ¢, or 325 to 450 horse power. 
loads above or below these points show rapid fallin efficiency. i. e.. rapid rise in rate of steam consump- 
tion. The point e in the curve shows rate of steam consumption for 100 horse power, while d represents 
that for 200 horse power on the 400 horse power engine. € ral 
shows conclusively that such an engine can be run with high efficiency only between loads a and c,a 
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Fic. 1.—W. L. Church’s diagram, giving efficiency curve of a 40 horse power vari- 
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The diagram being plotted from observed facts, 
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ated by single large engine, and the other 
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gross load, including friction of transmission. 


each, and one for 1,500 lights. 


5 to 9.30 p. m. at nearly maximum efficiency. 


is left for inspection and repairs if required. 
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EXPLANATION—WITH SINGLE LARGE ENGInE.—A B variable load between 4 Pp. mM. and 8 A. M. 

E F steam consumption required for net work A B. 

Area. A B E F = total loss expressed in coal = about 50 per cent. of total fuel used in the night’s run. 
Wit INDEPENDENT ENGINES.—One 60 horse power for 650 lights, two 125 horse power for 1,300 lights 





er 


2.—Church’s diagram, based on actual performance in two stations, one oper- 


by independent engines. See p. 9, REVIEW 
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The 60 horse power engine is run at maximum efficiency throughout the night, indicated byaaaa 
As load rises, one 125 horse power engine is started at 4.10 p. m., and driven at maximum efficiency till 
11.45, and continued at lower efficiency till 12.45 (line b b). 

Another 125 horse-power engine starts at 4.40 p. m. and runs at maximum efficiency till 9 30, and 
stops at 10.45, its last hour only showing falling efficiency (line ¢ c). 


The fourth engine runs only from 


The contrast between the two methods of installation is most striking, as thus graphically repre- 
sented. Each engine runs at its best range of efficiency, and only so long as its load is called tor, then 
stops, and with it all consumption of steam, leakage, radiation, and wear and tear, and plenty of time 








Mr Smiru, of Detroit: Mr. Church spoke 
about the economy of small engines as com- 
pared with large ones. He is perfectly right 
in that, because the greatest Joss in power is 
always on the small load. But I think that 
the ques‘ion mizht be carried a little bit 
farther. The high speed engines, as a rule, 


engines, for the reason that we cannot get as 


compression lines on a single valve automatic 
engine as we can on an engine with four 
valves, as in the Corliss type 
another means of getting at that economy 
which is due to high expansion, and that 1s 


ocean steamers now are run on trple com- 


the second cylinder, and from the second 
into the third, aud the very highest economy 
that has yet been gained has been attained 
with those engines. Now the same thing 
can be done with the high speed automatic 
engines which we are now using for electiic 
highting, and with very great economy, and 
the tendency, I thiuk, which has already 
started in Europe, is coming to this country, 
and we will very shortly have economical 
high speed constant revolutions and constant 
regulating in the engines for direct running 
of dynamos. There are, as I understand, 
several of the prominent engine builders now 
who are bringing out compound engines for 
high speeds, and I think the economy that 
has been talked about for the large slow 
speed engines will be met in that particular 





very shortly. 


are not as economical in coal as the larger | 


perfect expansion; we cannot get as good | 
But there is | 
in compounding. It is known that all the | 


pounds; that is, the steam is taken at high | 
pressure in one cylinder and expanded into | 


it. With a single valve engine, as the cut-off 
| decreases, the exhaust closure occurs earlier. 
| until, when you get down to avery light load, 
| you only expose your cylinder for one-fuurth 
| of the time to the temperature of the exhaust 
| Steam ; and, therefore, the movement of tbe 
| compression of u single valve engine not only 
is better under light loads than a four valve 
engine, but it is very much better. 

Mr. Smrru: If I understand it rightly, the 
lighter the load, the shorter the cut-off, the 
| greater the compression. Therefore, a great- 
er surface of the cylinder is exposed to con- 
den ed steam than in the other. 

Mr. Kerr: Therefore a less time is given 
fur the bad influence of the temperature of 
| the exhaust steam to be exerted on the sur- 
face of the cylinder. This is a long discus- 
sion; we will continue it in our next. 
[Laughter.] 

Mr. Rice: Mr. Kerr made the statement 
that it was not small engines versus large 
engines, but the division of power versus the 
non-division of power. Now, it seems to me 
there is not any member here but who would 
agree to the subdivision of power, broadly 
taken, in cases where the loads vary largely. 
We all agree to that. I do not believe any 
man can dispute that one moment. It seems 
to me the question comes down to the rela- 
tive efficiency of the engine direct from the 
dynamo—a high-speed engine—and that 
driven by means of countershafting by a 
large engine. Suppose you have a station of 
2,500 horse power. Now the question is: Is 


it more economical to use that 2,500 horse 
power engine, or to put in a number of 100 
horse power engines—the 100 horse power 
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| engines driving direct—the 2,500 driving 


from a countersbaft? 

Mr. Kerr: Was that the subject of Mr. 
Church’s paper? 

Mr. Cuurcu: I think I did allude to that. 
I said that the smallest unit should be adapt- 
ed to the lightest load. Iam disposed totake 
a very practical view of this question. I 
think there is but one way to settle this 
thing absolutely and finally, as to which is 
the mcst economical, and that is, not to 
argue it from any standard of compression 
lines or any theoretical data, but to take the 
results of those stations which operate two 
systems, and extend it into the cost of the 
various items per lamp hour. That will 
settle it. Every well managed station has 
its nightly report sheet. Extend the one 
item of coal alone out to its course per lamp 
hour. That will give the relative coal econ- 
omy; but that 1s not enough. Then you 
must extend the collateral items of repairs, 
and all these various items, extended out per 
Jamp hour, and then you can combine them 
and ascertain what the grand total is, as to 
the question of direct or countershafted en- 
gines, Anything short of that is argument 
and not demonstration. 

Mr. Wriegut: I have recently taken 
charge of a station in New England, where 
we are using large engiues with counter- 
shafting. We are using somewhere near five 
and one-fifth pounds of coal per horse power 
per hour, whick L attribute in a great measure 
to our want of subdivided power. Of course 
there we have an extreme case. But it will 
not be an extreme casein thefuture. On Satur- 
day night only do we bave an ampere line 
that approaches anywhere near Mr. Church’s 
illustration. On the ordinary week days we 
close at 6 o’clock, so that our highest ampere 
line is maintained for a short time only, and 
then very rapidly falls. I happen to have 
here with me some papers I brought for Mr. 
Church. I promised them to him a long 
time ago, and in preparing to come to Pitts- 
burgh I happened to remember them and 
copied them to bring them with me; and if 
Mr. Church will allow me, for a moment, to 
change his diagram for a little bit, I will 
show you where our line comes. I think Mr. 
Church has shown us conclusively that there 
is a saving here with the load maintained for 
several hours at its maximum. Now, how 
much greater must it be if I get a load for 
five days in the week? That is, more like 
that. [Illustrating.]| We are coming to the 
time when we will all have early closing, and 
our loads will be maintained for a very short 
time. 

Mr. Sairu, of Pittsburgh: Has any one 
noticed this peculiarity of our service in 
Pittsburgh? If it is dark for an hour in the 
morning, between 9 and 10 o'clock, our am- 
pere curve will jump away up. No matter 
how bright the day gets after that, it does 
not drop any. [Laughter.] 

Mr. Kerr: Mr. Church’s paper mentioned 
the difficulty of driving incandescent lamps 
from very slow-speed engines on account of 
the fluctuation from revolution to revolution. 
That is a thing which can be noticed in a 
great many places. There is another thing 
which goes hand in hand with that. It is 
quite a well-known fact that a slow-speed 
engine has comparatively small friction. It 
is generally acknowledged so. The friction 
of the engine is small. Now, put fly-wheel 
enough on a slow-speed engine so that it 
won't muke the lamps flicker, and you will 
find that it his a very large friction. The 
reason that a slow-speed engine has small 
friction is because it bas not fly - wheel 
enough, and the number of tons of fly-wheel 
to give it good regulation makes it a high 
friction engine. That is a thing which is very 
little thought of in electric lighting, and 
when thought of is only thought of tuo late, 
when they take out the first fly-wheel and 
put inasecond. ‘That applies not at all to 
our class. 

——— 


Additional Convention Notes, 


Diehl!’s unique combination sewing ma- 
chine motor and fly-wheel was on view in 
the corridor. 


B. E. Sunny, of telephone fame, appeared 
to advantage in his new position as an elec- 
tric light man. 


There is more snap in an electric light 
convention than can be found in any other 
quasi-scientific gathering. 


Prof. George Forbes and Prof. A. Recken- 
zaun, of England, were interested attend- 
ants on the sessions of the convention. 


Glazier came on from Chicago Tuesday 
morning, and although threatened with be- 
ing thrown overboard several times, managed 
to arrive in fairly sound condition. 


The Solar Carbon and Manufacturing 
Company, of Pittsburgh, had an interesting 





collection of coppered and plain carbons 
from ,';th to Linch, and of three grades of 
hardness, marked H, HH, and HHH. 
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(Copies of any Patents in the following List wil 
be sent to any address on receipt of twenty-five 
cents.) 








INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNIrED STATES WERE 
GRANTED IN THE WEEK ENDING FEB. 
21, 1888. 

378,107 Printing telegraph; Daniel E. Pike, New 
York, N. Y., assignor to the Western Union Tele- 
graph Company, same place. 

378,115 system of electrical distribution by sec- 
ondary batieries; John 8, Sellon, Hatton Gardens, 
County of Middlesex, England, assignor to the 
Electrical Accumulator Company, of New York. 

378,121 378,122 Galvanic battery ; Hugo Walter 
and William E. H. Marsh, Cincinnati, Ohio, assign- 
ors to the National Galvanic Battery Company, of 
New York. 

378,126 Electro-magnetic bell; Joseph Wetzler 
and Sigmund Wetzler, Hoboken. N. J. 

378,175 Telegraph cable; William R. Patterson- 
Chicago, TllL., assignor to tne Western Electric Com- 
pany, same place. 

275,181 Multiple telegraphy ; Charles Selden, Bal- 
timore, Md. 

378,202 Electric time, temperature and burglar 
alarm and call bell; Hans P. F. Jensen, Browne W. 
Webb and Jens Jensen, London, County of Middle- 
sex, England. 

378,250 Telephone switch; Joseph R. H. Hinton, 
Baltimore, Md. 

378,259 Electric railway; Charles T. Mason, 
Sumter. S. C., assignor to the Maryland Electric 
Motor Manufactaring Company, Baltimore, Md. 

878,298 Telephonic transmitter; Moses G. Farmer, 
Eliot, Me. 

878,320 Alternating current transformer. 378,321 
Transformation and distribution of electric energy ; 
Rankin Kennedy, Glasgow, County of Lanark, Scot- 
land, assignor of one-half to Robert Dick, same 
place. 

378.332 Telegraph key and instrument; William 
A. Melbourne, Swanwick, Ill. 

378,339 Display stand for non-magnetic watches ; 
Alfred C. Smith. New York, N. Y. 

378,375 Core for dynamo electric machines ; Win- 
ceslas C, Rechm-wski, Paris, France. 

378 385 Telephone receiver; Alonzo W. Brown, 
Evanston, Wyo. 








Any person having valuable patents 
or ideas in Electricity, and not having 
sufficient funds to demonstrate them, 
may obtain money and business ex- 
perience and use of powerful dynamo 
by writing to Box 356, New York, 


State date of patent and full particulars, 


PATENTS. 


ELECTRICAL REVIEW PATENT BUREAU 


Conducts a general business in 
the preparation and prosecution 
of Applications for Patents, in the 
United States and all Foreign 
Countries. All business carefully 
and promptly attended to in the 
matter of Reissues, Caveats, Trade 
Marks, Labels, Design Patents, 
Copyrights. 

SPECIAL SEARCHES made to 
determine the question of novelty 
or infringement. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. All busi- 
ness receives the direct personal 
supervision ofthe Manager, whose 
fourteen years’ experience as Pat- 
ent Attorney and seven years as 
Practical Electrician, insures 
thorough and satisfactory work. 


All communications are strictly 
confidential, and inventors may 
address us with entire freedom. 

Our charges will always be as 
moderate as first-class work will 
permit and commensurate with 
the amount of work to be done. 


Address, 
Electrical Review Patent Bureau, 
13 Park Row, N.Y, 1.J. McTIGHE, Manager. 





FARADAY CARBON CO., 


PrTTsBURGH CARBON Co.) 


CAPACITY, 


ONE MILLION CARBONS MONTHLY. 


Quality guaranteed equal to any in the market. 


PRICES LOW. 


Liberal disoount on large orders. Correspondence solicited 
Pittsburgh, Penna. 


ALL SIZES 
AND 4 
QUALITIES 


For Electrical Purposes. 


EUGENE MUNSELL & (0., 


218 Water Street, New York. 








.R. RANDER & CO. 
- FEA ne Teak. . 


rere 





Manufactu: of 
SPEAKING TUBES, WHISTLES, 
ANNUNCLATORS, 


Electric & Mechanical Bells. 
FACMRY, 
De Kalb Avenue, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 











WE GLADLY TESTIFY to the SUPERIORITY of the 
MUNSON 


Eagle and Dynamo Electric Light Belt. 


The stretch, otherwise than the elasticity, is re 
moved, no rivete and perfect evenness in heft, the 
result noise'ess with a perfect motion, which is 
absolutely e, ~ptial for asteady light. We use no 
other make. The character and responsibility 0 
the house is unquestioned. 


TESTIMONIALS. 
Western Edison Light Co., H. WARD LEON 
ARD, General Sup’t. 
W. J. Buckley, Mgr. Ft.Wayne Jenny EL.Light Co 
Thomson-Houston Electric Light, Herbert 
Wadsworth, Manager Western Office 
Brush Electric Co., Alex. Kempt. Special Agent 
€xcealsior Electric Co., C. J. Reilly. Western Mer. 
Sperry Electric Light Motor & Car Brake Cow 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, 
ouse Annunciators, Fire Alarm Boxes, 
ins, and Brackets, 


INSULATED MAGNET, TELEPHONE AND ELECTRIC 
LIGHT WIRE. 


GENERAL OFFICES and FACTORY: 


DETROIT, MICHIGAN. 


Full assortment of different sizes and 
qualities on BRAIDER SPOOLS, 
r] ready for the machines, in Red, Yellow 


and Green. Other colors to order, 
SEND FOR SAMPLE AND PRICES. 


WM. MACFARLANE & 60., biti LS 55 Mercer Street, New York. 


ILL, YONKERS, N. Y. 


C.&C. Electric Motor, 


UTILIZING IN- SMALLEST 
MOTORS LATEST DYNAMO 
IMPROVEMENTS. 


Automatic 
Motors, or 
with the 
Wheeler 























201 Roval Insurance Building 
J. H. Reid, General Manager of the Mathet 
Electric Light Co., Chicago. 
Wm. H. Purdey, Comm. of Pub'ic Works, seteege 
John Mab, Chief Engin’r of Board of Trade, Chic, 
Cc. J. Meimes, Gen’l Sup’t Thomson-Houston 
Light, Omaha, Neb. 
J. A. Corbey, St. Joe Electric Light and Power 


Co., St. Toe, Mo. 
~~ e Agt. Edison Light Co., New Orleans, 


OFFICE AND FACTORY, 
240 & 242 RALOOLPH ST.,CHICACO, 


FULL SIZE TIT] 
K.NO ONE 


Denies this to be the 
only safe automat- 


ic in the 


(LAND. 


Perfected 


IMPROVEMENTS 


Commend it to the 
Trade, 
$6.00 EACH. 


Discount (—). 














- Safety Reg- 
ulator. 
Wound for 


any circuit. 


fA C.ELECTRIC MOTOR GO. 88,90 and 99 South Fifth Ave, 1. 


The Empire Gity Electric Go., 


15 Dey Street, New York, 


Manufacturers of 


Telephone, Telegraph, 


AND 


ELECTRIC LIGHT SUPPLIES. 




















K A. L BOGART, 


22 Union Sq., N. ¥. 





WRITE FOR PRICES. 














Declanche, 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, 


¥f dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY (0., 


149 West Eighteenth Street. New York. 


GENUINE DISQUS CELL, COMPLETE. 
The Porous Cell also bears Label 
























ELECTRICAL REVIEW March 3, 1888 


‘BEWARE OF IMITATIONS. 


COWLES’ PATENTED 


FIRE-PROOF and WW EATHER-PROOF WIRE, 


Cut showing Style of Insulation. 


R B A 











e zene UM asa 


A.—Copper Wire. BB.—Two Braids, saturated with Fire-Proof Insulation. C.—Braided Cotton, saturated with a Black, WEATHER-PROOF Composition. 


APPROVED BY NEW YORK BOARD OF FIRE UNDERWRITERS. 


The BEST and CHEAPEST {nsalation known for Electric Light Lines: 


All GENUINE Weather-Proof Line Wire has three coverings of Braided Cotton. The two inner coverings being saturated with Fire-proof 
Insulating Material, and the outer covering with a BLACK, WATER-PROGF and WEATHER-PROOF Composition, of which we 

are the only manufacturers. This Composition has the property of hardening upon exposure to the weather, and is the 

only practical Weather-Proof covering in the market. 


None genuine unless labeled “PATENTED FEB. 20th, 1883.”’ 


MANUFACTURED ONLY BY 


The Ansonia Brass and Copper Co. 


Nos. 19 and 21 CLIFF STREET, NEW YORK. 


SEND FOR DESCRIPTIVE CIRCULAR. 
Chicago Office, G4 Washington Street 


ELECTRICAL ACCUMULATORS OR STORAGE BATTERIES, 


CENTRAL STATION LIGHTING. | 


‘Isolated Lighting, Railroad Car Lighting, Street Car Propulsion, 
Long Distance Lighting. 


AMONG THE ADVANTAGES OF THIS SYSTEM ARE 








Absolute Certainty of Light, Absolute; steadiness of Current, 


Increased Life of Lamps, Utilization of Surplus Power, 








Great Feonomy in Running Expenses, ‘Adaptability to Existing Plants, 


=== AND= 
COMPLETE a eee a OF GAS. 











For full particulars, address. 


THE ELECTRICAL ACCUMULATOR COMPANY, 


44 Broadway, NEW YORK. 














